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PREFACE. 



THE utility and neceffity of a 
compendium, to facilitate the ftudy of 
Chemiftry, of a fize and compafs as the 
one I now prefent to the public, has 
Ipng been acknowledged. To com- 
prife the effential information in a fize 
convenient for the pocket, is attended 
with more difficulty than many will al- 
low. The following lheets may pro- 
bably merit the attention of the ftudents 
in this univerfity, as they contain a 
detail of many original and ufeful expe- 
riments, as performed by the profeflbr 
of Chemiftry, Dr Woodhoufc. 

I have not aimed at any thing elabo- 
rate : intending it principally for the 
Tyro in Chemiftry, I have fele&ed, 
and thrown together in as compendi- 
ous a manner as poffible, what is effen- 
tially, indeed indifpenfibly requifite, to 
be known by him. 
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The various and interefting fubjecls 
of this fcience require, in a minute in- 
veftigation, the aid of volumes ; but 
the Student, too frequently damped in 
the commencement of his career, by 
the profpecl of labour before him, turns 
from the volumes with difguft, and re- 
linquifhes the purfuit, before he can 
become interefted in the fubjecl, or 
capable of appreciating its advantages. 
A volume of this fize is calculated to 
allure him into the path of fcience, by 
diverting the mind, and exciting in it 
the fpirit of enquiry. 

This performance, as being execut- 
ed in thofe hours, which could be fpar- 
ed from a laborious employment, 
will, I hope meet the indulgence of the 
candid reader. 



CHEMISTRY. 



Chemistry has for its object, the invef- 
tigation of the conftituent principles of bo- 
dies. 

This knowledge is obtained by analyfis 
or decompofition, and fynthefis, or com- 
pofition. 

•Attraction, is that power, by which 
the particles of bodies are approximated. 

There are four kinds of attraction, 1ft, 
the attraction of gravitation ; 2d, of cohe- 
sion ; 3d, of magnetifm ; and 4th, chemical 
attraction. 

The laws of chemical attraction or af- 
finity are of two kinds, viz. the affinity of 
aggregation, and the affinity of compofi- 
tion. 

The attraction of aggregation exifts be- 
tween particles of bodies fimilar in their 
nature ; while the attraction of compofition, 
exifts between particles which are diifimilar. 



OF CALORIC. 

Heat tends to feparate the particles 
of bodies, and antagonifes all kinds ot 
attraction. 

B 



When the attraction of cohefion, is in an 
over-proportion, bodies are folid. When 
caloric predominates in a fmall proporti- 
on, they affume a liquid form ; but when 
in a greater degree, the body is converted 
into gas. 

Heat always tends to an equilibrium- 
Bodies are called good or bad conduct- 
ors, according to the quick or flow paffage 
of this fluid through them. 

When a body paffes from a folid to a fluid 
flate, a quantity of heat is abforbed, this 
heat is then in a ftste of combination, and 
is called latent heat. Bodies pafling from 
a fluid to a gafeous flate, heat is alfo ab- 
forbed by which they are kept in that flate. 
When on the contraiy, a body paffes from 
a fluid to a folid flate, heat is given out, 
which becomes fenfible heat. 



LIGHT. 

The folar light is diviflble, by the prifm, 
into feven primitive colours, viz. red, o- 
range, yellow, green, blue, indigo and vi- 
olet. 

Light pafling from one medium into an- 
other of different denfity, fuffers refraction. 
It is alfo ponderous.* 

* See Newton. 



Vegetables when deprived of light, 
exhibit a pale colour, are inodorous, infipid, 
and deprived of a&ive qualities. 

Light has great effects on chemical ope- 
rations, by difengaging oxygen from va- 
rious combinations. 



SULPHUR 



Is afimple fubftance of an orange yellow 
colour, burning with a blue flame, and ex- 
haling a ftrong penetrating odour ; by 
friction, it becomes electric. 

It is found native, or combined with 
earths and metals ; it is alfo obtained from 
certain vegetables. 

Flowers of sulphur, are obtained 
from crude fulphur by fubliming it in clofe 
veffels. 

Sulphur burnt with fubflances, contain- 
ing oxygen, forms the fulphuric acid. 

Sulphur combined with different fub- 
flances, forms fulphurets ; but thefe combi- 
nations will be mentioned in their refpec- 
tive places. 



CARBON. 

From many experiments, it appears that 
the diamond, is cryftalized carbon, or car- 
bon in a ftate of purity. 

Plumbago is the next degree of purity, 
and is an oxyde of carbon. 

Charcoal poffeffes the third degree of 
purity ; and carbonic acid the laft, being 
completely faturated with oxygen. 

Plumbago is found in different parts of 
the world, but the beftis found in England. 
It it a mixture of carbon and iron. 

Charcoal is obtained from animal and 
vegetable fubftances by combuftion. In 
clofe veffels, it refills the greateft heat ; 
by this means it is obtained in a ftate of pu- 
rity. It readily abforbs moifture from the 
atmofphere. Fourcroy confiders charcoal^ 
as an hydrogenous oxyde of carbon. 



PHOSPHORUS 

Is afuhftance of the confidence of wax, 
of a fieih colour, and when pure tranfpa- 
rent, it is luminous in the dark and foluble 
in alkohol and the effential oils. 

This fubiiance was firft obtained from 
urine, but is procured with greater facility 
from bones, as they contain the phofphate 



of lime. Thefe muft be calcined to white- 
nefs, then pulverized, and diluted ful- 
phuric acid thrown on them ; the fulphuric 
acid unites to the lime, and forms the ful- 
phate of lime, while the phofphoric acid is 
let at liberty, and remains in the fluid : this 
is decanted, and evaporated to the confid- 
ence of an extract, it then muft be put in a 
crucible, and expofed to heat, till convert- 
ed into glafs. This muft be powdered and 
mixed with pulverized charcoal ; it is then 
to be put in an earthen retort well coated 
with dung and clay, and expofed to the 
heat of an air furnace. In this operation 
the oxygen of the phofphoric acid, unites 
with the coal, and forms the carbonic acid, 
while the phofphorus comes over in tears 
and phofphorated hydrogen gas. 

Phosphorus takes fire at about 100 ° of 
Farenheit, it then combines with the oxy- 
gen of the atmofphere, and forms phof- 
phoric acid. 



OF THE GASES. 

Hydrogen gas is a combination of hy- 
drogen and caloric, fo called becaufe it 
is one of the conftituent parts of water. 
It is obtained from feveral fubftances, but 
B2 



Avith great facility by the decompofition of 
water. 

If to a piece of zinc, be added a quantity 
of diluted fulphuric acid, the acid decom- 
pofes the water ; the oxygen of the water 
oxydes the zinc, which is difiblved by the 
acid, forming a fulphate of zinc, and the 
hydrogen is difengaged. It is alfo obtain- 
ed, in large quantities, by paffing fleam 
through an ignited iron tube. 

If 15 parts of hydrogen, and 85 of oxy- 
gen be burnt in a clofe veffel, water is 
formed proportionally to the weight of 
the gafes employed. 

When this gas is obtained over mercury, 
it is inodorous ; but when obtained over 
water, it contracts a difagreeable fmell 
from the water it holds in folution. 

It is improper for refpiration and combuf- 
tion, unlefs in contact with atmofpheric air. 
When taken into the lungs, it fuffers no 
decompofition. 

It is the lighteft of all the gafes, a cubic 
foot weighing only 72 grains. 

Hydrogen gas has the property of dif- 
folving certain fub fiances. When combin- 
ed with fulphur, it is called fulphufated 
hydrogen, or hepatic gas, which has a 
difagreeable fmell, renders white metals 
black, and is unfit for animal life. It may 
be formed by adding water to hepar fulphu- 
ris : In this experiment, the water is de- 



compofed, the oxygen unites to part of 
the fulphur, and forms the fulphuric acid, 
this combines with the potafh of the hepar, 
and forms vitriolated tartar, while the hy- 
drogen of the water diffolves the other 
part of the fulphur, forming fulphurated 
hydrogen gas. 

With carbon, it forms carbonated hydro- 
gen gas ; this is the mod fatal of all the 

gafes. 

It may be obtained by extinguiihing ig- 
nited coals under water, and receiving the 
gas as it is formed. 

It is alfo procured from caft iron, and the 
fulphuric acid, or from finery cinder and 
charcoal by diftillation : hydro carbonate 
generally contains a fmall quantity of car- 
bonic acid, it is freed from this by wattling 
it in lime-water. 

With phofphorus, it forms phofphorated 
hydrogen gas : this is often feen in the 
neighbourhood of burial grounds, as the 
ignes fatui, &c. It is this gas that burns 
on the furface of certain fprings. 



OF OXYGEN. 

Oxygen, the acidifying and putrifying 
principle, is found only in combination. 



Oxygen gas, is compofed of oxygen 
and caloric. It forms a conftituent part of 
our atmofphere, in the proportion of 28 
to 100. It is the only gas proper for com- 
buftion and animal life : in both cafes, the 
oxygen is decompofed, and fenfible heat 
generated: it is alio one of the component 
parts of water. 

It is emitted by expofmg vegetables to 
the light of the fun, under water. 

It may be obtained, by decompofmg acids, 
of which it is the bafe. 

One pound of nitre yields 1200 cubic 
inches of this gas, by diftillation. In this 
cafe, the nitric acid of the nitre is de- 
compofed. It is obtained alfo in great 
quantities, from the black oxyde of raan- 
ganefe, by the fulphuric acid and heat, or 
by expofmg the oxyde, in an earthen retort, 
to a red heat. 

Mercurial oxydes yield large quanti- 
ties of this gas, by heat only, holding a 
fmall portion of mercury in folution. 

Its fpecific gravity exceeds that of atmo- 
fpheric air — a cubic foot weighing 760 
grains. 



NITROGEN, 

Or azote, is the radical of the nitric 
acid : it is always found in combination. 



Nitrogen gas is a combination of ni- 
trogen with caloric. The beft method of 
obtaining it, is by expofmg a quantity of 
atmofpheric air, in a veffel inverted over a 
liver of fulphur or of lime : the oxygen 
will be abforbed, and the nitrogen left be- 
hind , which muft be waihed in lime-water, 
to abforb a fmall quantity of carbonic acid, 
which generally exifts in atmofpheric air. 

It may alfo be obtained by treating the 
mufcular parts of animals, with .the nitric 
acid. Alfo by inverting a veffel over a 
combuftible body, the oxygen will be ab- 
forbed during combuftion, and the azote 
left behind. 

This gas is improper for refpiration and 
combuftion ; it is lighter than atmofpheric 
air, of which it forms 72 parts in the 
hundred. 



ATMOSPHERIC AIR 

Is a mixture of 72 parts of nitrogen, and 
28 of oxygen ; a fmall proportion of carbonic 
acid exifts, but not as a conftituent part. 

Thefe gafes are not in a ftate of combi- 
nation, but in a ftate of mixture. 

The gravity of the atmofphere differs at 
different times, which is evinced by the 
barometer. 
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It is invifible, inbpid, and inodorous : a 
cubic foot weighs 720 grains. 

This gas is decompofed, during refpira- 
tion, part of its oxygen is abforbed in its 
paiTage through the lungs : this u/iites to 
the phofphorus of the blood, aad produces 
the phofphoric acid, while heat is let at 
liberty ; this phofphoric arid unites to the 
iron of the red globules, and produces the 
red colour — Another part of the oxygen 
combines with the carbon of the blood, 
and forms the carbonic acid, which is dis- 
charged from the lungs with a portion of 
atmofpheric air, not decompofed in th* 
procefs. 



WATER 



Is a transparent fluid, compofed of hy- 
drogen and oxygen, in the proportion 
of 15 parts of the former, and 85 of the 
latter. 

It exifts in mod bodies, of the animal, 
vegetable, and mineral kingdoms. At 
32 ° of Farenheit's Thermometer, water 
freezes ; above this temperature it affumes 
ii liquid form, and at 212 ° it is converted 
into vapour. 
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Water, when raifed in the atmofj here, 
conftitutes clouds, fogs, milts, rain, &c. by 
fimple refrigeration. 

Ice is the natural ftate of water; the 
convertion of water into ice, is attended 
with a difengagement of hear. 

Water, in a folid flate, occupies more 
fpace than in a liquid form. 

Water is generally prefented to us by 
nature in a fluid (late ; river, or rain-water, 
is never found pure, but contains falts, acids, 
&c. thefe are rendered pure by diftillation. 
If water be pafled through an ignited iron 
tube, it will be decompofed, the oxygen 
unites to the iron, and the hydrogen efcapes ; 
the metal will be found to have encreafed 
in weight, which if added to the hydro- 
gen will be equal to the weight of the wa- 
ter employed. This experiment is one of 
the pillars of the new dodlrine. 



ALKALIES. 

Alkalies have an acrid urinous tafte, 
turn blue vegetable colours, green (indigo 
and litmus excepted) effervefce with fome 
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acids, and form neutral falts with all. They 
likewife render oils mifcible with water, 
forming foap. 

Alkalies are divided into fixed and 
volatile. 



OF FIXED ALKALIES, 



Potash or the vegetable alkali, is com- 
pofed of nitrogen, and a bafe, which is 
iuppofed to be lime. It is obtained from 
the afhes of vegetables, and from the lees 
of wine ; this fait attracts the moiflure 
of the atmofphere, and is then called oil 
of tartar, per deliquium. 

Pure potafh is alfo obtained by fufing 
nitre upon charcoal, the acid and water are 
diffipated, vrhile the alkali remains alone ; 
this is called extemporaneous alkali. 

Salt of tartar is formed by calcining 
the tartar of wine, diffolving the refidue in 
water, and cryftalizing it; or by burning ni- 
tre and tartar ; the refidue after lixiviation, 
is a beautiful fait of tartar. 
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MINERAL ALKALI. 

Natron or foda, is found inanative ftate, 
in Egypt, but is generally obtained from 
the allies of marine plants. It is fuppofed 
to conlift of nitrogen and magnefia, it ef- 
florefces in the air ; when pure it is lefs cauf- 
tic than potafh, and better for the purpofe of 
making glafs, contains in 100 parts, 16 acid, 
20 alkali, and 64 of water. 

Alkalies combine eafily with fulphur : 
If pure liquid alkali be digefted upon ful- 
phur, the mixture becomes reddifh, and is 
then called liver of fulphur ; a foetid gas, 
called hepatic gas, is difengaged. This he- 
par fulphuris, or liver of fulphur, diffolves 
metals, even gold itfelf. 

Vegetable and mineral alkalies have the 
property of forming glafs with filex, and 
not being volatilized by heat. 



AMMONIAC, 

Or the volatile alkali, is compofed of hy- 
drogen and nitrogen, in the proportion of 
193 of the former, and 807 of the latter, 
in the 1000 : volatile alkali, is ufually obtain- 
ed by diftilling animal fubftances, as hoofs, 
horns, bones &c, this product is contami- 
C 
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nated with Dipple's animal oil ; it is alfo 
obtained from certain vegetables. Very 
pure ammoniac may be obtained by mixing 
equal parts offal ammoniac, and quicklime 
in powder ; this is put into a flafk, to which 
a fyphon is adapted ; being expofed to heat, 
the volatile alkali comes over, and is re- 
ceived in veffels containing water, until ful- 
ly faturated ; the muriatic acid of the fal 
ammoniac unites to the lime, and forms 
muriate of lime, while the ammoniac is 
difengaged in the form of alkaline gas, 
which is abforbed by the water, forming 
the cauftic ammoniac. 

Alkaline gas, is a combination of am- 
moniac and caloric ; it is improper for ref- 
piration and combuftion, and is lighter than 
atmofpheric air. 

By mixing this gas with the oxygenated 
muriatic acid ; water is produced. This 
is effected by the union of the oxygen of 
the acid, with the hydrogen of the alkali, 
while the azote is fet at liberty, and the 
oxygenated acid is reduced to the ftate of 
common muriatic acid. 



OF ACIDS. 

Acids are formed by the combination 
of oxygen with certain bafes. 
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Acids have a four ftiptic tafte ; effervefce 
with alkalies, and change blue vegetable co- 
lours, red, indigo excepted* 

The sulphuric acid, is obtained by 
burning fulphur with afubftance containing 
oxygen ; nitre is generally ufed for this 
purpofe — 100 parts of this acid contain 
about 70 fulphur and 30 oxygen. When 
this acid is mixed with water, it produces 
heat fufficient to make water boil. It 
attracts water from the atmofphere, and 
congeals by intenfe cold — If any combufti- 
ble body is immerfed in the acid, this laft 
is changed into the fulphureous by parting 
with its oxygen. If more oxygen is ab- 
ftra&ed, it will be converted into fulphure- 
ous gas. 

Sulphuric ether is made by diftilling 
together equal parts of flrong fulphuric 
acid, and alkohol. The nrft product is 
fpirit of wine, the fecond ether, the third 
is a fubftance called fweet oil of wine ; and 
a black matter refembling tar, is left in the 
retort. 

Hofman's anodyne drops, is a mixture 
of ether, alkohol, and a fmall quantity of the 
fweet oil of wine. 

If the fulphuric and muriatic ethers be 
mixed together, the evaporation is fo rapid 
that mercury has been frozen by the de- 
gree of cold thus produced. 
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Sulphuric acid, united to certain bafcs, 
forms falts, called fulphates. 

Sulphate of soda, or Glauber's fait 
is obtained in different ways ; but a very- 
economical procefs of forming Glauber's 
fait, is by adding tbe fulphate of ammo- 
niac, in folution, to tbe muriate of foda; 
here a double elective attraction takes 
place, tbe fulphuric acid unites to the fo- 
da, forming fulphate of foda, while the mu- 
ratic acid unites to the ammoniac, forming 
muriate of ammoniac ; thefe falts are then 
cryflalized, and expofed to heat in a clofe 
veflel ; the muriate of ammoniac fublimes, 
and the Glauber's fait is left pure : this is 
to be diffolved and cryflalized. 

The fulphate of ammoniac, for this ex- 
periment, is obtained by decompofing the 
fulphate of lime, by means of the carbonate 
of ammoniac, obtained by the diflillation 
of bones. 

Glauber's fait contains 27 of acid, 15 of al- 
kali, and 58 of water, in 100 parts, it effloref- 
• ces in the air, has a bitter urinous tafle, and 
is foluble in its own weight of boiling water 

Sulphate of potash or vitriolated tar- 
tar: 100 parts contain 30.21 of acid, 64.61 
of alkali, and 5.18 of water. It has a pen- 
etrating tafte, becomes red-hot before it 
fufes, and is volatilized without decompo- 
fition. Thefe falts fuperfaturated with the 



acid, are called acidulous fulphates of pot- 
alh or of foda. 

Sulphate of ammoniac has a bitter 
tatle : barytes and lime decompofe it: it 
contains 42 of acid, 40 alkali, and 18 of 
water, in the 100. 

Sulphates, with earthy bafes — 

Sulphate of lime, gypfum, or plafler 
of Paris — 100 parts contain 32 of lime, 46 
of acid, and 22 of water. 

Sulphate of magnesia, or epfom fait, 
it contains 24 of acid, 19 of magnefia, 
and 57 of water: it is found in mineral 
waters ; from which magnefia is obtain- 
ed, by adding fixed alkali to its folutiom: 
the earth is precipitated, in the flate of a 
carbonate. . 

Sulphate of alumine, or alum: 100 
parts contain 38 of acid, 18 of earth, and 
44 of water. If alum be expofed to heat, 
and the water of cryftalization be driven off, 
it becomes caullic, and is then called burnt 
alum. The alum of commerce contains a 
fmall portion of potafh. 

Pyrophorus is made by taking three 
parts of burnt alum and one of fugar, or 
C2 
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honey ; this is to be expofed to heat in a 
crucible, until it becomes black ; it is then 
to be put in a phial, coated with a mixture 
of horfe-dung and clay ; then placed in a cru- 
cible, furrounded with powdered charcoal, 
and again expofed to heat, till a blue flame 
appears. — A pyrophorus may be made by 
rubbing together 54 grains of fulphur 36 of 
willow charcoal, and 3 of phofphorus. 

Pyrophorus inflames when in contact 
with atmofpheric air. 

Sulphate of strontites is infipid, and 
fcarcely foluble in water. 

Sulphate or barytes, or ponderous 
fpar : 100 parts contain 30 of acid, 67 of 
barytes, and 3 of water ; when heated, it 
becomes luminous, and is called Bolognian 
phofphorus. 



Nitric acid is compofed of about 80 
of oxygen, and 20 of azote or nitrogen ; 
it always exifts in a ftate of combination : 
it is ufually obtained by diftilling nitre with 
a quantity of powdered flints ; fome of the 
other earths have alfo the property of de- 
compofing this fait. It may be obtained by 
diflilling nitre with the fulphuric acid ; or 
a mixture of nitre and fulphate of iron. — 
The fulphuric acid unites to the potafli, 
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and forms vitriolated tartar ; while the ni- 
tric acid is difengaged in yellow fumes. — 
The nitric acid thus obtained, contains a 
fm all quantity offulphuric or muriatic acid ; 
it is cleared from the fulphuric by re-diftill- 
ing it from freih nitre ; and from the mu- 
riatic, by the addition of the nitrate of fil- 
ver — the muriatic acid unites with the fil- 
ver, and luna cornea, is precipitated. 

Nitric acid, a<5ls on many of the me- 
tals, producing nitrous gas — When mixed 
with oils it inflames, or renders them black. 
If nitric acid be poured on finely powdered 
charcoal, or lampblack, the mixture will 
take fire ; carbonic acid, and nitrous gas, 
being produced. — For this experiment the 
acid Ihould be concentrated. 

Nitrous ether, is made by diftilling 
equal parts of nitric acid, and alkohol. 

Spiritus nitri dulcis, is formed by 
diftilling three parts of alkohol, and one of 
nitrous acid. 

• 

Nitrous acid, is fuppofed to exift in 
three ftates : the bright yellow, containing 
2.344 of oxygen; the orange coloured 2.292, 
and the dark green 2.230, to 1 of nitrogen. 

Nitrous gas, is compofed of 56 parts 
of oxygen, and 44 of nitrogen, in 100 — it 19 
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invifible, and lighter than atmofpheric air ; 
improper for refpiration and combuftion, 
and is neither acid, nor alkaline : but when 
it combines with the oxygen of the atmof- 
phere, it forms the nitric acid ; from this 
property it has been ufed to afcertain the 
purity of the atmofphere, by means of the 
eudiometer ; this procefs however, is fal- 
lacious. 

Nitrous gas may be procured by de- 
composing the nitric acid, Avith combuftible 
fubftances. The befl method of obtaining 
this gas, is by expofmg copper in a phial, 
adding a folution of nitre ; and then pour- 
ing on the fulphuric acid — In this experi- 
ment, the fulphuric acid unites to the pot- 
afh of the nitre, and forms vitriolated tar- 
tar ; the nitric acid being difengaged, at- 
tacks the copper, and is in part decompo- 
fed, a portion of its oxygen, oxyding the 
copper,, while another unites to the nitro- 
gen forming nitrous gas, which is given 
over. 

Nitrous oxyde — The gafeous oxyde of 
azote, of Dr. Mitchill, or the dephlogifti- 
cated nitrous air of Dr. Prieftly, is a low- 
er degree of oxydation, than nitrous gas, 
it conlifls of 37 of oxygen, and 63 of azote. 
The oxygen appears to exift in a much 
weaker flate of combination, in this than in 
the nitrous gas. Inhaled, when mixed with 
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atmofperic air, it induces hilarity, he. It 
differs from nitrous air, in being abforbed 
by water, and in fupporting combuflion ; 
a taper burning nearly as vividly in this, as 
in oxygen gas, and in contact with oxy- 
gen, it does not form the nitric acid. It is 
obtained from tin, and the nitric acid: {see 
tin) but the beft method is by means of the 
nitrate of ammoniac ; this nitrate is formed 
by adding the nitrate of potafh to a folution 
of the fulphate of ammoniac ; here a double 
elective attraction takes place, the fulphu- 
ric acid of the fulphate of ammoniac, unites 
to the potaih and forms the fulphate of pot- 
am, or vitriolated tartar, while the nitric 
acid of the nitre unites to the ammoniac, 
and forms the nitrate of ammoniac, which 
remains in the fupernatant liquor, after the 
vitriolated tartar is cryflalized ; and by 
evaporation the nitrate of ammoniac is ob- 
tained in cryftals; this nitrate is then ex- 
pofed to heat in a retort, and nitrous oxyde 
is given out in large quantities. 

Dr. Mitchill, employs the terms feptic 
acid, for nitric acid ; feptous acid, for ni- 
trous acid ; feptic gas, for nitrous gas ; 
feptous gas, for nitrogen gas ; and fep- 
ton, for nitrogen. 

He fuppofes that fepton, chemically uni- 
ted to oxygen, before it has taken on the 
form of a gas, to conftitute the matter of 
peftilence. 
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Nitrates, are neutral falts, compofed 
of nitric acid, and certain bafes. 

Nitrate of potash, is formed by a 
direct combination of the nitric acid, and 
potafh. This fait leaves a fenfe of cold- 
nefs in the mouth ; if thrown on ignited 
coals, its acid is decompofed, the oxygen 
unites to the coal, and forms the carbonic 
acid: its nitrogen and water being diffi- 
pated, and pure potafh remains behind. 
It exifts ready formed in the earth, as in 
burial grounds, &c. — It is alfo obtained 
from the plafter of old houfes. In fome 
places it efflorefces on the furface of the 
earth, exifts in fome vegetables, and is 
produced in the procefs of putrefaction — 
the nitrogen of the animal fubftance, u» 
nites to the oxygen of the atmofphere, 
and forms the nitric acid ; this unites 
with an alkaline bafe, produced by vegeta- 
ble decompofition, and forms nitre — 100 
parts contain 30 acid, 63 alkali, and 7 wa- 
ter. 

Crystal mineral, or fal prunel, is 
formed by fufmg nitre, and driving off its 
water of cryftalization. 

Sal polycrest, is produced by mixing 
equal parts of nitre, and fulphur, in a red- 
hot crucible. 
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Gun powder, confifts of 75 parts of 
nitre, 16 of charcoal, and 9 of fulphur. 

Fulminating powder is formed by tri- 
turating, 3 parts of nitre, 2 of fait of tartar, 
and 1 of fulphur. This put on a (hovel and 
heated, detonates with violence ; previous to 
the explofion, the fulphur unites to the pot- 
afh, forming hepar fulphuris, which gives 
out fulphurated hydrogen gas ; this unites 
to the oxygen of the nitre, and is fet on 
fire by the heat applied. 

Nitrate of soda or cubic nitre, is a 
felt formed by the nitric acid and foda ; 
it is never found in a native ftate, it has a 
cool and bitter tafte ; this fait contains the 
ftrongeft nitric acid, according to Kinvan. 
It confifts of 28.80 of acid 50.09 of alkali, 
and 21,11 of water. 

Nitrate of ammoniac is formed by 
adding nitre to a faturated folution of ful- 
phate of ammoniac ; this rauft be twice e- 
vaporated, at the temperature of 250 ° — it 
depoiits the fulphate of potalh, leaving ni- 
trate of ammoniac in folution, which at 
212 ° cryftalizes in needles. It is alfo 
produced by uniting volatile alkali, with 
nitrous acid vapours. 
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Nitrates with earthy bafes. 

Nitrate oe lime is fometimes found 
adhering to lime ftone, alio in fpring water 
or in the lixivium of old plafter, it is a ve- 
ry deliquefcent fait — 100 parts contain, 43 
acid, 22 lime, and 35 water — When ex- 
pofed to heat, it parts with its acid, in the 
form of nitrogen and oxygen gafes : The 
refidue is Baldwin's phofphorus. A folu- 
tion of this fait in alkohol, burns with a red 
flame. 

Nitrate of barytes is the production 
of art, alkalies do not decompofe it, it is 
an excellent tell for the fulphuric acid ; 
fulphate of barytes being precipitated ; by 
expofing this fait to a violent heat, pure or 
highly cauftic barytes remains ; a folution 
of this fait in alkohol, burns with a pale yel- 
low flame. 

Nitrate or magnesia is found in the 
walls of old buildings, &c. it is acrid, bitter 
and deliquefcent. It is decompofed by 
lime, the alkalies Sec. 100 parts contain 36 
of acid, 27 of magnefia, and 37 of water. 

Nitrate of alumine is aftringent to 
the tafte, and deliquefcent: alkalis, mag- 
nefia and lime decompofe it. 
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Nitrate of strontites forms octahe- 
dral cryftals, and gives a carmine red flame 
to alkohol. 

Nitrites are neutral falts, formed by 
nitrous acid, and certain bafes : to which 
very little attention has been paid. 



Muriatic acid, has been fuppofed by 
forne gentlemen, to be compofed of hydro- 
gen and oxygen — and Mr. Lamb thought 
that fulphurated hydrogen, was the bafe of 
this acid! ! ! 

It is obtained by diftilling common fait, 
and the fulphuric acid — the fulphuric acid 
combines with the foda, and forms Glau- 
ber's fait, while the muriatic acid is given 
over. — It has a ftrong faffron-like fmell, 
and is lighter than the fulphuric and ni- 
tric acids. — It emits white vapours, which 
are rendered more vifible, if in contact with 
volatile alkali, fal ammoniac being formed. 

Muriates are neutral falts, formed by 
the muriatic acid, and certain bafes. 

Muriate of potash, or febrifuge fait 
of Sylvius — is found in lea water, and in 
animal and vegetable fluids. It has a ftrong 
D 



bitter tafte, it contains 2D. 68 of acid, 63.47 
of alkali, and 6.85 of water. 

Muriate of soda, or common fait, is 
found in mines, in feveral parts of the 
world, by the drying up of fait lakes, Sec. 
it is alfo obtained from fea-water, by eva- 
poration, &c. It decripitates in the fire, is 
volatilized without decompofition ; and 
affifls the fufion cfglafs. It contains 43 
acid, 46 alkali, and 11 of water in 100. 

Soda is obtained from common fait, by 
the addition of the acetate of lead, the mu- 
riatic acid of the fait unites with the leed, 
forming a muriate of lead; while the foda 
combines with the vegetable acid, from 
which it mud be feparated by evaporation 
and calcination : it is alfo decompofed by 
potafh and barytes. 

It is faid that common fait contains a 
fmall quantity of mercury, in the flate of 
corrofive fublimate. 

Muriate or ammoniac, or fal ammo- 
niac, is found native in many places, but 
particularly in the neighbourhood of volca- 
nos : It is generally brought to us from 
Egypt, where it is obtained by diflillation 
from the foot of the dung of animals, feed- 
ing on faline vegetables. It fomelimes 
exhales from the human body in malignant 
fevers. It contains 52 parts of acid, 40 
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ammoniac, and 8 of water, in 100: it is 
ductile under the hammer, and does not 
change when expofed to the air. It is de- 
compofed by lime and the fixed alkalies : 
in this procefs the ammoniac is difengaged, 
leaving an alkaline muriate, or muriate of 
lime. If the lime, or alkali, be pure, cauf- 
tic ammoniac is produced ; but if carbonates 
are employed, the carbonate of ammoniac 
is the refult. 

Muriate of lime is found in mineral 
waters, particularly in fea-water; it is very 
deliquefcent, and of difficult cryftalization : 
100 parts of lime take up 86 of acid — It 
may be formed by faturating marine acid 
with lime : When fufed, it is called Rom- 
berg's phofphorus. Muriate of lime is alfo 
formed, by mixing lime and the muriate cf 
ammoniac in foiution ; the fal ammoniac is 
decompofed, the muriatic acid unites to the 
lime, and forms muriate of lime, while the 
ammoniac is fet at liberty : the lienor is to 
be evaporated and cryftalized. If a ftrong 
foiution of this muriate be mixed with the 
concentrated fulphuric acid, the mixture 
will put on a folid form. 

It the cryftalized muriate of lime be 
mixed with fnow, the cold it produces is 
fo intenfe, as to freeze mercury. 
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Muriate of magnesia exifts in fea- 
water, and in the mother waters of falt- 
works ; it it an acrid, bitter, and deliquef- 
cent fait: 100 parts contain 34 acid, 41 
magnefm, and 25 of water. 

Muriate of barytes has never been 
found native : pure alkalies and earths have 
no effect on this fait (to obtain it, see barij- 
tes.) It is an excellent teft for the fulphu- 
ric acid. 



Oxygenated muriatic acid is form- 
ed by diftilling the muriatic acid with the 
metallic oxydes — For this purpofe, the 
black oxyde of manganefe may be ufed. 

If a quantity of common fait and manga- 
nefe are put in a retort, and fulphuric acid 
added ; a portion of the acid decompofes the 
fait, and forms Glauber's fait, and the mu- 
riatic acid is fet at liberty ; while the other 
portion of the fulphuric acid, acting on the 
manganefe, drives over the fuperabundant 
oxygen, to which the muriatic acid unites, 
and panes over in the ftate of oxygenated 
muriatic acid — It may alfo be formed by 
adding fimply the muriatic acid to an oxyde. 

It has a ffcrong penetrating fmell, and 
acts pofitively on the trachea. It has the 
property of deftroying colours in moft fub- 
Itances, and when expofed to light, lofes its 
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oxygen ; in both of which proceffes it is 
converted into the common muriatic acid. 

From the property of deflroying colours, 
it is ufed in bleaching of linnen, cotton, 
filk, wax, he. for thefe purpofes it is mixed 
with alkohol : When mixed with minium, 
or red lead, it is ufed to deftroy the colour 
of common ink, but does not a<5t on prin- 
ter's ink. 

This acid, in a ftate of gas, inflames ma- 
ny combuftible fubftances, in a ftate of di- 
vifion ; as gold, antimony, bifmuth, zinc, 
cinnabar, charcoal, fulphur, phofphorus, &c. 
The oxygen of the gas unites to the com- 
buftible fubftance, and heat and light is 
given out. 

Oxygenated muriatic acid gas may 
be obtained in large quantities, by adding 
the muriatic acid to the black oxyde of 
manganefe, and applying heat. 

Seeds have been made to vegetate, by 
putting them in a pafte made with the black 
oxyde of manganefe, and the oxygenated 
muriatic acid. 

Oxymuriates are falts, formed by the 
combination cf the oxygenated muriatic 
acid and certain bales. 

C 2 
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Oxymuriate of potah is obtained by 
faturating a folution of cauftic alkali, with 
this acid ; by evaporation, cryftals of an 
argantine brilliancy are depofited ; with this 
oxymuriate, two other falts are alfo form- 
ed— the hyperoxygenated muriate, and the 
common muriate'of potafli, differing in the 
form of their cryftals. The hyperoxygen- 
ated muriate of potafli contains the greateft 
quantity of oxygen, of any known fubftance, 
and from it the pureft oxygeii is obtained ; 
100 grains yielding 75 cubic inches. 

If a very fmall quantity of this fait be tri- 
turated with fulphur, it explodes loudly. 
If, inftead of nitre, this fait be ufed in the 
formation of gun-powder, its effects will be 
much augmented. 

Oxymuriate of soda is obtained in the 
fame way as the above fait ; and has nearly 
the fame properties. 

Of the other oxymuriates little has been 
afcertained. 

Nitro muriatic acid, or aqua regia, 
is formed by diftil'ling two parts of nitric 
acid, and one 'of muriatic together: it is 
alfo formed by diffolving four ounces of fal 
ammoniac in a pound of nitric acid. It is 
faid that the nitric acid, in this experiment, 
attacks the fal ammoniac, and difplaces the 
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muriatic, which combines with a portion of 
the oxygen and nitrous gas of the nitric 
acid. It is alfo formed by mixing the two 
acids together. 

The nitro muriatic acid diffolves metals, 
and is the true folvent of gold: its fpecific 
gravity is lefs than that of the two acids 
made ufe of. 

Carbonic acid, or fixed air, is found in 
three different ftates ; viz. in a flate of gas, 
as in wells, tombs, cellars, &c. — in a flate 
of mixture, as in mineral waters — and third- 
ly, in a flate of combination, as in lime- 
ftone, &c. It is procured in its gafeous 
form, by adding the fulphuric acid to lime- 
flone, or chalk : The fulphuric acid unites 
with the lime and forms gypfum, while the 
carbonic is difengaged. 

This gas is alfo formed in the procefTes 
of combuftion, refpiration, and vinous fer- 
mentation. It appears to confift of 28 parts 
of carbon, and 72 of oxygen, with a porti- 
on of caloric. — The properties of this gas, 
are — it is heavier than atmefpheric air, 
confequently occupies the lowefl fituations, 
and may be poured from one veffel into ano- 
ther — It turns blue vegetables red, forms 
neutral falts with the alkalies, is abforbed 
by water, is unfit for refpiration or combuf- 
tion, and precipitates lime-water, &c. 



32 

Carbonates are neutral falls, formed by 
the carbonic acid, and certain bales. 

Carbonate of potash, or cretaceous 
tartar, is formed by faturating a folution of 
potaih, with the carbonic acid, and cryftal- 
izing it: This fait enlorefces ; bv heat it is 
converted into pure alkali, and is then deli- 
quefcent. — Lime and all the acids decom- 
pofe it : 100 parts contain 20 acid, 48 alka- 
li, and 32 of water. 

If to a folution of carbonate of potafh, lime 
be added, the carbonic acid of the potafh 
unites with the lime, forming a carbonate 
of lime, and the alkali will be rendered cau- 
flic : the clear liquor inuft then be decan- 
ted, and kept in clofe bottles ; if evapora- 
ted, fufed, and call into moulds, the lapis 
cauflicus is obtained. 

Carbonate of soda, or cretaceous fo- 
da, efflorefces in the air ; 100 parts contain 
16 acid, 20 alkali, and 64 of water ; it is de- 
compofed by heat, lime, phofphorus and 
the acids — It has greater affinity with filex 
than the former; in confequence of which 
it is better calculated for vitrification. 

Carbonate of ammoniac, or concrete 
volatile alkali — is formed by paffing carbo- 
nic acid through a faturated folution of am- 
moniac : or by expofmg ammoniac to an 
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atmofphere of carbonic acid — It is alfo ob- 
tained from animal fubftances by diftillati- 
on ; but the beft method for obtaining it, 
is by decompofing the muriate of ammoni- 
ac ; for this purpofe, pulverized fal ammo- 
niac and chalk, are to be mixed together, 
put in a retort, and expofed to a low de- 
gree of heat : a double eleclive attraction 
takes place, the muriatic acid of the fal 
ammoniac unites to the lime, forming the 
muriate of lime ; while the carbonic acid 
of the lime, unites to the ammoniac, form- 
ing carbonate of ammoniac, which is fub- 
limed and cryftalized, on the fides of the 
receiver — In pairing over, the ammoniac 
diffolves a portion of the chalk — 100 parts 
contain, 45 acid, 43 alkali, and the remain- 
der chalk and water. 

Carbonate of lime, is found cryftali- 
zed by nature ; but has never been obtain- 
ed in cryftals by art. — It effervefces with 
acids, forming calcareous falts ; and the 
carbonic acid is difcharged — 100 parts 
contain 55 lime, 34 acid, and 11 water. 

Carbonate of barytes, is an infipid 
fubftance, fcarcely foluble in water — It is 
decompofed by heat, and the alkalies ; It 
contains 80 barytes, and 20 acid in 100 parts. 



Carbonate of magnesia is obtained 
from epfom fait, by adding a carbonate of 
alkali ; cold water diffolves more than hot — 
when cryftalized, 100 parts contain 25 mag- 
nefia, 50 acid, and 25 water. 



Fluoric acid is obtained by diflilling 
fluor fpar, and the vitriolic acid, in a lead- 
en retort : The fulphuric acid unites with 
the lime of the fpar, and forms fulphate 
of lime, while the fluoric acid pafTes over 
in the ftate of gas, and is abforbed by 
water. 

This acid has the property of corroding 
and diffolving glafs (Dr. PrieMy fays it will 
corrode a glafs retort in the fpace of ten 
minutes) and has been ufed for the purpofe 
of engraving on this fubftance, in the fame 
manner as the nitric acid is ufed on copper. 

From the great affinity between this acid 
and lime, it may be ufed as a teft to afcer- 
tain the prefence of it. 

Fluates are formed by this acid and 
various bales. 

Flu ate of lime, or fluor fpar ; this in a 
moderate heat becomes phofphorefcent j it 
contains 16 acid, 57 lime, and 27 water. 
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Boracic acid, or acid of borax — If 
borax be fublimed with half its weight of 
fvdphuric acid, a beautiful white powder is 
obtained, which conftitutes the boracic acid. 
Or by adding the fulphuric acid to a foluti- 
on of borax in hot water, the acid will be 
depofited, in fmall fcaly cryftals, on the fides 
of the veffel. 

Borates are formed of this acid, with 
certain bafes. 

Borate of soda, or borax — The purefl 
comes from China ; it is white and tranfpa- 
rent, is an excellent flux, and ufed in the 
fuflon of glafs and the foldering of metals. 

Borate of potash — This is effected by 
the direct combination of this acid with pot- 
afli : It cryftalizes in parallelopipedons. 

Borate of ammoniac — This is formed 
by dilTolving boracic acid in ammoniac, 
and evaporating until it cryftalizes. 
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LITHOLOGY : 

OR THE 

DOCTRINE 

OF 

EARTHS AND STONES. 



PRIMITIVE EARTHS. 

Earth is an infipid, inodorous, brittle 
fubftance ; white when pure ; foluble in 
fome of the acids, but fcarcely foluble in 
water. Earths are fimple fubitances, and 
appear to be nine in number ; viz. lime, 
magnefia, alumine, fdex, baiytes, ftron- 
tites, jargon of Ceylon, Glucine, and Au- 
guftine. 



LIME. 



Lime-stone, when expofed to a ftrong 
heat, becomes white and brittle ; is deprived 
of its carbonic acid, and is called quick-lime. 
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To obtain lime in a (late of purity, chalk is to 
be wafhed in boiling diftilled water ; then 
diflblved in diftilled vinegar, and precipi* 
tated by the carbonate of ammoniac ; the 
precipitate muft be calcined, and it is then 
pure lime. It has a penetrating burning 
tafte, feizes water in large quantities, in- 
creases in bulk, falls in powder, and emits 
heat, and light in the dark. It is foluble 
in fomc acids. 

Strong nitric acid poured upon lime, has 
no action on it. 

It is foluble in 680 times its weight of 
water: This is called lime-water: It is a 
good teft for detecting the carbonic acid, 
forming the carbonate of lime. If expofed 
to the atmofphere, it will, in a fliort time, 
exhibit a pellicle on its furface, known by 
the name of cream of lime : it is regene- 
rated lime-ftone. 

Pure lime, if expofed to the atmofphere^ 
abforbs the carbonic acid, and re-affumes 
its primitive ftate of mildnefs. 



BARYTES, 

Or ponderous earth, is never found pure, 
but combined with the fulphuric or carbo- 
nic acids, forming the fulphate or carbonate 
E 
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of barytes. Pure barytes is obtained in the 
following manner : — The fulphate of bary- 
tes, or ponderous fpar, is to be pulverized 
and mixed with a fmall quantity of charcoal, 
and expofed to a red heat for about an 
hour ; the calcined powder muft be then 
thrown in water, to which it communicates 
a yellow colour ; and hepatic gas is difen- 
gaged from it : the liquor is then filtered, 
and a quantity of muriatic acid added, by 
which a precipitate is produced : this mult 
again be filtered, and the liquor holds in 
foluticn the muriate of barytes. If a folu- 
tion of the mild vegetable alkali be now 
added, the carbonate of barytes is thrown 
down, and the carbonic acid muft be driven 
off by calcination. 

Pure barytes is white ; the pruffiate of pot- 
afn precipitates it from its combinations 
with the nitric and muriatic acids ; this dif- 
tinguifhes it from other earths. It preci- 
pitates alkalies from their combinations 
with acids. 



MAGNESIA 



Is a light, fpongy, white, infipid, and 
fufible earth : It is foluble in water, when 
combined with the carbonic acid ; and cold 
water diffolves more than hot: It has never 
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been found pure. To obtain it in a ftate of 
purity, take a quantity of the fulphate of 
magnefia, or epfom fait, and diffolve it in 
diftilled water ; to which add the carbonate 
of potaih ; the fulphuric acid of the fulphate 
of magnefia combines with the potafh, and 
the fulphate of potafh is held in folution, 
while the carbonic acid of the potafh unites 
with the magnefia, and the carbonate of 
magnefia is precipitated, from which preci- 
pitate the carbonic acid muft be driven off 
by heat, the remainder is called calcined 
magnefia. 



ALUMINE, 



Or pure clay, is found in combination 
with the fulphuric acid, and known by the 
name of alum. — To obtain the alumine 
pure, diffolve a quantity of alum in water, 
to which add a folution of potaih : the ful- 
phuric acid of the alum, unites with the 
potafh, and the pure clay is precipitated in 
the form of a white powder. — Pure clay 
feizes water with avidity, forming a pafte ; 
it contracts by heat ; on this property 
Wedgwood's thermometer, for afcertain- 
ing the higher degrees of heat, is con- 
flructed: when baked, this earth ftrikes fire 
with the fteel, and is infufible by itfelf. 
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Alumine is capable of an imperfect fufi- 
on, by a current of oxygen gas. Chalk af- 
fifts this procefs : it is fufible in a crucible 
of chalk, but not in a common crucible. 



SILEX, 



Is found nearly pure in rock cryftal ; to 
obtain it perfectly fo, fufe one part of rock 
cryftal with four of alkali ; this muft be dif- 
folved in water, and precipitated by an acid. 
Silex is foluble in the fluoric acid, but the 
fixed alkalies are its true folvents, forming 
thereby glafs. 

This earth is rough, and infoluble in wa- 
ter ; it is likewife infufible when unmixed. 



STRONTITES, 

Has been found in the ftates of a carbo- 
nate, and fulphate. This earth decompo- 
fes all the fulphates, owing to its ftronger 
affinity for the fulphuric acid. 



JARGON OF CEYLON, 

Pofleffes fome properties in common with 
lime and filex, it unites with the carbonic, 
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nitric, and fulphuric acids, but is precipita- 
ted from the lafl by the alkalies. 



GLUCINE, 

Is a new earth difcoveredby Vauquelin ; 
it exifts in the emerald of Peru, and is 
found in the beryl, or aqua marina. 

It is foluble in the fulphuric acid, and 
its falts have a fweetifh tafte. 



AGUSTINE, 

Is an earth which has received a name, 
from its falts being taftelefs. It is infolu- 
ble in water ; and the alkalies have no ef- 
fect on it. 

Adamantine spar has been fuppofed to 
contain a new earth ; but from the experi- 
riments of Mr. Klaproth, it is found to con- 
fift of aliHnine, from 84 to 89 parts, filex 
from 5.5 to 6.5, oxyde of iron, from 1.2 
to 7.5. It has lately been difcovered in the 
United States. 

E 2 
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FIRST CLASS. 

Saline stones, or the combina- 
tion of earths with acids, comprehend- 
ing feveral genera. 

GENUS I. 

Earthy Salts , with a basis of Lime. 

SPECIES I. 

Carbonate of lime, including different 
kinds of lime-ftone, of which there are 
feveral varieties. 

variety I. 

Calcareous spar, prefents a diverfity, in 
point of figure ; the rhomboidal is the moft 
common ; fome are pyramidal, as in the 
hog and dog tooth fpar. They contain from 
34 to 36 of acid, from 53 to 55 of earth, 
and the remainder water. Thefe flones 
fometimes contain a fmall quantity of iron, 
giving a variety in colour. 

VARIETY II. 

Calcareous stones not crystalized — Of this 
we will make two divifions ; fuch as admit 
of a poliih, and fuch as do not. 
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Of the former, are the different kinds of 
marbles and alabafters : white marble is 
the pureft ; as the ancient Parian marble — 
Black marble is coloured by iron, bitumen, 
fchorl, ike. Some are compofed of the 
fliells of animals, united by a calcareous ce- 
ment ; that of Carinthia, forms one of the 
moft beautiful. 

Alabasters are calcareous ftones, having 
fome degree of tranfparency, caufing a 
double refraction. 

Such as do not admit of a polifh, are 
found in maffes ; as Hones for building, or 
in a pulverulent form, as chalk. Thefe are 
taken up by waters, and depofited on differ- 
ent fubftances, forming petrifactions, or 
ftalaclites. 

If the carbonate of lime be expofed to a 
violent heat, it is converted into quick lime; 
in this cafe, the ftone is deprived of its wa- 
ter and acid, and a portion of caloric per- 
haps enters in combination: in this ftate, 
the lime is cauftic ; but if expofed to the 
air, it again abforbs what it had loft, and 
becomes mild or regenerated lime-ftone, 
as we obferve in mortar, ufed as a cement 
for building, &c. 
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SPECIES II. 

Sulphate of lime, gypfum, felenite, plaf- 
ter of Paris, or platter ftone, is found in 
folid mattes, cryftalized, ftalactites, or in 
the form of gypfeous earth, fottd flower, &c. 
having a degree of tranfparency which is 
loft by calcination ; by this procefs it be- 
comes pulverulent, abforbs large quantities 
of water, and again refumes its hardnefs, 
but not its tranfparency. It is found of 
different colours : the white is moft efteem- 
ed: 100 parts contain 30 of acid, 32 of lime, 
and 38 of water. 

SPECIES III. 

Filiate of lime, or fluor spar — It becomes 
blue, when heated, and, like common fait, 
decripitates : it is found of different colours, 
from which it receives the name of ialfe 
emerald, amethyft, and topaz. 

SPECIES IV. 

Nitrate of lime exifts only in waters, 
owing to its great folubility and deliquef- 
cence. 

This fait calcined, emits light in the dark, 
and conftitutes Baldwin's phofphorus. 
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SPECIES V. 

Muriate of lime, exifts in fea waters, which 
is fuppofed to give the bitter tafte to them. 
It is deliquefcent, and when calcined, like 
the former, becomes phofphorefcent, and 
is called Homberg's phofphorus. 

SPECIES VI. 

Phosphate of lime is a whitifh ftone of 
fome degree of hardnefs — in the fire it e- 
mits a beautiful green light — It conftitutes 
the bafe of animal bones. 

GENUS II. 

Earthy salts with thebaseofbarytes. 

SPECIES I. 

Sulphate ofbarytes, or ponderous fpar, 
is the heavieft of all ftones ; it is found in 
plates, applied upon one another, and eafi- 
ly feparated : when heated it exhibits a 
blueifh light in the dark. 

SPECIES II. 

Carbonate ofbarytes, this combination is 
extremely rare — 100 parts contain 7 acid, 
65 barytes, and 28 water. 
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SPECIES III. 

Nitrate ofbarytes is not found native. 
The nitric having lefs affinity for this earth 
than the fulphuric and fluoric acids. 

SPECIES IV. 

Muriate of barytes appears lancellated, 
and is an excellent teft for the fmalleft por- 
tion of fulphuric acid — It is a production 
of art. 

GENUS III. 

Earthy salts xvith a base of magnesia. 

SPECIES I. 

Sulphate of magnesia or epfom fait is 
found in mineral waters, it cryftalizes in 
fine white needles — 100 parts contain 24 
acid, 19 magnefia, and 57 water. 

SPECIES II. 

Nitrate of magnesia: this fait decompofes 
the muriates, and is decompofed by lime 
and the alkalies. 

SPECIES III. 

Muriate of magnesia, exifts in the mo- 
ther waters of fait works ; it is very bitter. 
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SPECIES IV. 

Carbonate of magnesia is obtained by 
precipitating epfomfalt, by an alkaline car- 
bonate. 

GENUS IV. 

Earthy salts with the base of alumine. 

SPECIES I. 

Sulphate of alumine, or alum, may be 
formed by digefbingthe fulphuric acid upon 
clay — It is alfo found native. 

SPEICES II. 

Carbonate of alumine, is formed by ad- 
ding, a folution of an alkaline carbonate, to 
a folution oi alum : the carbonic acid unites 
to the alum, while the fulphuric acid unites 
to the alkali. 

The combinations of the other earths are 
but little known. 



SECOND CLASS. 

Concerning; the mixture of earths. 



■& 



Earths are found mixed with each other, 
in large malles, having the characters of 
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the earth which predominates— which we 
will coniider as fpecific. 

GENUS I. 

Calcareous mixtures* 

SPECIES I. 

Lime-stone and magnesia, this combina- 
tion exifts in common lime-ftone» 

SPECIES II. 

Lime-stone and barytes, is found in Dei> 
byfhire. 

SPECIES III. 

Lime-stone and alumine, as the different 
kinds of marie. 

SPECIES IV. 

Limestone and silex, conftitutes the ftal* 
lated fpar, or ftern fchorl : It contains 66 
lime, 30 lilex, and 4 of iron. 

SPECIES V. 

Limestone and bitumen, is known by the 
name of fwine-ftone ; it emits a festid fmell 
by friction* 
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SPECIES VI. 

Lime-stone and iron ; fometimes iron ex- 
iftsinfuch large quantities in lime-flone as 
in hematites &c. as to conftitute iron ore. 

GENUS II. 

Barytes xvith other substances. 

SPECIES I. 

Sulphate of barytes, petroleum, gypsum, 
alum, and silex, conftitute liver-ftone, or 
lapis hepaticus. — 100 parts contain 33 ba- 
rytes, 5 petroleum, 7 gypfum: 17 alum, 
and 38 (ilex. 

SPECIES II. 

Carbonate of barytes, iron and silex, re- 
femble the fulphate of barytes. 

GENUS III. 

Magnesian mixtures. 

All the Hones of this genus are foft, or 
greafy to the touch, and take a tolerable 
good polifh. 

F 
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SPECIES I. 

Carbonate of magnesia zmth silex andalu- 
mlne — thi^ mixture forms fteatites, talcs, 
pot-ftones, orlapides ollares. It is white 
and foft, 100 parts contain, 80 filex, 17 car- 
bonate of magnefia, 2 alumine, and 1 iron. 

Serpentine, contains the fame ingredi- 
ents but differing in the proportions. 

It is harder than the former, takes a bet- 
ter polifh, is of different colours, and fome- 
times transparent. 

SPEICES II. 

Carbonate of magnesia, silex, lime, alu- 
?nine, and iron : thefe conftitute afbeftos, 
and mountain cork : afbeftos is brittle and 
rough to the touch, and of a grey colour. 
Mountain cork, is fo called from a refem- 
blance to this fubftance. 



SPECIES III. 

Carbonate of magnesia, lime, sulphate of 
barytes, alumine and iron : this combinati- 
on forms amianthus, it is compofed of 
flexible threads : this was manufactured in- 
to cloth, by the ancients. 
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GENUS IV. 

Mixtures of alumine. 

SPECIES I. 

Alumine, silex, carbonate of lime, and 
iron, comprehend all the varieties of clay. 
They adhere to the tongue, and are ufed 
for pottery &c. 

SPECIES II. 

Alumine, pure magnesia, silex, and iron, 
this combination forms mica ; it is lamel- 
lated, mining, and of various colours. 

SPECIES III. 

Alumine, magnesia, silex, lime, and iron, 
thefe form horn blende. It has a clofe 
grain, and a greyifh black colour. 

SPECIES IV. 

Alumine, silex, carbonate of magnesia^ 
lime andiron — To this fpecies belong moft 
of the varieties of fchiftus or flate, as the 
purple, blue, black &c. 

SPECIES V. 

Alumine, silex, barijtes, carbonate of lime, 
and magnesia, form another kind of fchif- 
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tus called pyritous fchiftus, when bitumen is 
prefent in the compofition, it is called bitu- 
minous fchiftus, — When bitumen abounds, 
it forms the different kinds of pitcoal. 

SPECIES VI. 

Alumine, silex, lime and water: thefe 
form what is called zeolyte, it is white and 
fe-mi tranfparent. 

GENUS V. 

Siliceous mixtures. 

All the ftones of this genus, give fire 
with the fteel. 

SPECIES I. 

Silex, alumine, lime, andiron, intimately 
combined form all the varieties of precious 
Hones or gems. 

1. Red gems, as ruby, garnet, £s?c. 

2. Yellow do. as topaz, hyacinth, &c. 

3. Green do. as emerald, chrysotite, beryl. 

4. Blue do. as sapphire. 

SPECIES II. 

Silex, with a fmall quantity of alumine, 
lime, and iron, form quartz and rock cryf- 
tal : in this laft, filei is in an almoft pure 
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itate : It is often tinged with iron, and re- 
ceives different names, from its colour. 

When Red, false Ruby, 

Telloxv, Bohemian Topaz, 
Brown, smoky Topaz, 
Green, false Emerald, 
Blue, water Sapphire, 
Violet, Amethyst. 

SPECIES III; 

Si/ex, lime-, alumine, and iron, intimately 
mixed, form coarfe and fine flints ; as gun- 
flints, petro-filex, agate, calcedony, car- 
nelian, &c. 

SPECIES IV. 

Silex, alumine, and iron, form jafpar j 
this is one of the hardeft flones, and receives 
a beautiful polifh. 

SPECIES V. 

Silex, alumine, lime, and a fmall quantity 
of magnesia, and iron, form fchorls and 
volcanic productions. Schorl is found dif- 
fering in colour, as black, green, violet, 
&c. The tourmaline feems to be a variety 
of it. 

F 2 
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Lava is the principal of volcanic produc- 
tions ; basalties is cryftalized lava. Puzzo- 
lano is the fame ftone attenuated. 

SPECIES IV. 

SileXf lime, magnesia, iron, copper, and 
the Jluoric acid, forms the chryfoprafe ; it is 
of a greenifh colour, and extremely hard. 

SPECIES VII. 

Silex, blue fiuate of lime, sulphate of lime, 
and iron, conftitute lapis lazuli, or azure 
ftone. This ftone, in powder, forms a va- 
luable blue, known by the name of ultra- 
marine. 

SPECIES VIII. 

Silex, magnesia, barytes, and alumine, 
form feld-fpar ; it is white and lamcllated, 
and is one of the conftituent parts of gra- 
nite. 



METALLIC SUBSTANCES. 

Metals are fimple bodies, diftinguifhed 
by their gravity, opacity, and brilliancy. 
They are found in the bowels of the earth, 
in a metallic ftate, called native or virgin 
metals ; in a ftate of oxydation, or in com- 
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bination, as pyrites, &c. All the metals 
arc foluble in acids, forming metallic falts. 
We are acquainted with the following — 
Gold, platina, fdver, mercury, copper, iron, 
lead, tin, zinc, antimony, bifmuth, cobalt, 
nickel, manganefe, uranite, fylvanite, ti- 
tanite, chrome, arfenic, molybdenite, and 
tungftinite. 

Gold, filver, and platina, are confidered 
as perfe6l metals, being more difficultly 
oxyded than the other metals, which are 
called imperfect. 



OF GOLD. 



This metal is of a yellow colour, ductile 
and tenacious, and generally found pure ; 
it melts at 32 ° of Wedgwood's thermo- 
meter ; by a continued heat it is volatilized 
in its metallic Hate : the fulphuric acid has 
no action on it, but the nitric muriatic and 
oxygenated muriatic acids diflolve it. If 
this folution be precipitated by ammoniac, 
fulminating gold is obtained, in the form 
of an oxide ; this, when gently heated, de- 
tonates violently ; the oxygen of the gold 
and the hydrogen of the alkali take fire, and 
the metal is revived. 

Tin alfo precipitates gold from its folu- 
tion ; this powder is ufed for painting on 
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porcelain : and is the purple powder of Caf- 
fms. Gold is alfo foluble in the alkaline 
fulphurets ; it unites with mod of the 
metals. 



PLATINA 

Is of a greyifh white colour, the mof\ 
ponderous of all bodies ; it is found in 
South America, in fmall grains, refills the 
heat of a common furnace, and is fcarcely 
altered by a flame of oxygen gas. It is 
foluble in the nitro and ox) genated muria- 
tic acids, from which it is precipitated by 
the muriate of ammoniac, potafh, andfoda. 
It unites with moft of the metals. If pla- 
tina be once fufed, with the burning lens, 
or oxygen gas, it becomes as malleable as 
gold. 



SILVER 



Is a white Alining metal, poflefling in an 
eminent degree, malleability and ductility. 
It is not oxyded by expofure to the atmof- 
phere. By violent heat it is converted in- 
to a green glafs. It is found frequently 
pure, being called virgin filver ; It is alfo 
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found combined with other metals, and. fre* 
quently mineralized by fulphur, &c. Nitric 
acid diflolves half its weight of filver, this 
folution depofits cryftals, which when fufed 
and caft into moulds, conftitutes the lapis in- 
fernalis, or lunar cauftic. Copper precipi- 
tates filver from all its folutions ; in a me- 
tallic ftate, prefenting an appearance of ve- 
getation. 

If mercury be ufed for this purpofe ; the 
precipitate is called Arbor Diance. The 
nitrates of filver and mercury, are good 
tefts for detecting, the prefence of the mu- 
riatic acid. If to the nitric folution of fil- 
ver, muriatic acid be added, a precipitate 
is obtained ; the muriatic acid unites to the 
filver, forming a muriate of filver, or luna 
cornea. Lime-water and the alkalies, alfo 
precipitates filver from its folutions. If 
lime-water be added to the nitrate of filver, 
the filver is precipitated in the flate of an 
oxyde. If this oxyde be dried in the air, 
and mixed with the volatile alkali, it af- 
fumes a black colour ; the fluid muft then 
be decanted and the powder dried ; this 
conftitutes fulminating filver, the moft 
dangerous of all fulminating fubftances ; 
when once made, it cannot be touched 
without danger of an explofion. Only a 
very fmall quantity can be made at a time. 
In this cafe, the oxygen of the filver, unites 
to the hydrogen of the ammoniac, and pro- 
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duces water in a ftate of vapour : the ex- 
panfive power of this vapour, with the ni- 
trogen of the ammoniac, are the caufes of 
the explofion ; the filver being revived. 



MERCURY 

Is fluid at the common temperature of 
the atmofphere ; at 39 ° below of Fahren- 
heit's thermometer, it is congealed, and 
then in common with other metals, poflefles 
malleability &c. It boils at the tempera- 
ture of 600 ° It is of the colour of bright 
filver, and has been found in large quan- 
tities in fouth America, in its virgin ftate, 
alfo combined with fulphur, forming cina- 
bar or ethiops ; when bright red, it is cal- 
led vermilion. 

If mercury be expofed to the air, it is 
converted into a black powder, called black 
oxyde of mercury, this is an imperfect 
oxyde. 

If a quantity of mercury be expofed to 
the air, in a low degree of heat, for feveral 
months, it is converted into a powder, cal- 
led red oxyde of mercury, or precipitate 
per fe. This gives out its oxygen by heat 
and the murcury is revived. 

Mercury evaporates like other fubflan- 
ces, perfons being falivatedby breathing 
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the air of an apartment, in which mercu- 
ry was expofed. 

If water be boiled upon mercury, a mi- 
nute portion is taken up — It may be detect- 
ed by expofing a piece of gold in it — This 
mercurial water, has the property of deftroy- 
ing worms. 

The fulphuric acid acts on mercury only 
when affifted by heat ; fulphureous gas, be- 
ing difengaged, and a white powder depo- 
rted : this powder is heavier than the mer- 
cury made ufe of; if thereon boiling wa- 
ter be poured, it affumes a bright yellow 
colour, called turbith mineral. The French 
chcmifts are of opinion, that this is an 
oxyde ; Dr. Woodhoufe, on the contrary, 
fuppofes it to be a fulphate : It however 
gives out its oxygen by heat. 

The nitric acid a<5ts on mercury, without 
the application of heat, nitrous gas being dif- 
engaged ; one part of the acid oxyding the 
metal, while the other diftolves it. 

Red precipitate is formed by heating 
the nitrate of mercury in a crucible, or by dif- 
tilling it three or four times with frefh nitric 
acid. Mercurial water is formed by diffolv- 
ing the nitrate of mercury in water. It de- 
tects fulphuric and muriatic falts — fome of 
the acids, alkalies, earths and metals, preci- 
pitate mercury from its foluiion, in the ftate 
of an oxvde. 
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Mercurius cinereus, or afh-coloured 
caix of mercury, is formed by precipitating 
the nitric folution by cauftic ammoniac. 

Mercurius fuscus, or yellow precipi- 
tate, is obtained by adding a folution of mild 
potafh, to the nitric folution of mercury. 

Mercurius precipitatus albus, or 
white precipitate, is formed by precipitating 
the nitrate of mercury, by the carbonate of 
ammoniac : It is a carbonate of mercury. 
The nitric acid, in this experiment feizes 
the ammoniac, while the carbonic acid 
combines with the mercury. 

The carbonate of ammoniac employed 
in this experiment, muft be made fays pro- 
feffor Woodhoufe, by adding to a folution 
of the muriate of ammoniac, the carbonate 
of potash ; unlefs this isattended to, the pre- 
cipitate inftead of being white, will be of 
a black colour. 

Fulminating mercury : If mercury be 
boiled with nitric acid, in the proportion of 
100 grains, to 12 drachms of acid ; and if 
to this nitrate, 2 ounces of alkohol be ad- 
ded to each 100 grains, and applying a 
low degree of heat, a powder is depofited, 
which when dried, conftitutes the fulmina- 
ting mercury : This powder inflames and 
detonates in vacuo ; it explodes by fric"U- 
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on, by the blow of a hammer ; by electrici- 
ty, and by the addition of the fulphuric 
acid : In t'hofe experiments, the mercury is 
revived ; and the heat produced, is not fuf- 
ficient to explode gun-powder. 

Muriatic acid, digefted for fometime on 
mercury, oxydes and diffolves it. 

Mercurius dulci-s, calomel, or the mild 
muriate of mercury, may be formed in 
the dry or humid way. Scheele's method is 
by adding a folution of common fait, to a fo- 
lution of nitrate of filver — the muriatic 
acid of the fait unites to the mercury, and 
forms the muriate of mercury, while the 
nitric acid unites to the foda. 

It is alfo made by adding the muriatic 
acid to a nitric folution of mercury. 

If formed in the dry way, four parts of 
corrofive fublimate, and three of quick fil- 
ver, are triturated together, and fublimed 
in a glafs veflel. 

Calomel often contains a fmall proporti- 
on of corrofive fublimate ; to free it from 
this, nothing more is required, than the ad- 
dition of hot water ; the fublimate being 
diflblved, maybe poured oft' with the water, 
and the calomel, being infoluble, remains. 

Corrosive sublimate, or the oxygen- 
ated muriate of mercury is formed by the 
G 
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oxymuriatic acid and mercury. This fait 
is.alfo formed in the dry and humid way. 
If equal parts of dried nitrate of mercu- 
ry, decripitated muriate of foda, and ful- 
phate of iron, be rubbed together, and fubli- 
med, a line corrofive fublimate is formed. 
Equal parts of common fait and fulphure of 
mercury, being fublimed, alfo afford it. 
^ Mercury diffolved in the oxygenated mu- 
riatic acid, and evaporated, forms a beau- 
tiful corrofive fublimate. It is alfo obtain- 
ed by mixing common fait, mercury, and 
the black oxyde of manganefe, and then 
adding fulphuric acid. The only difference 
between this fait and calomel \s, that it con- 
tains a greater portion of oxygen. 

Corrofive muriate of mercury is decom- 
pofed by the fixed and volatile alkalies, lime, 
barytes, and magnefia. 

If corrofive fublimate be added to lime- 
water, a 3^ellow precipitate is produced, 
which is again diffolved : this liquor is call- 
ed aqua phage den ica. 

The acetic acid diffolves the oxyde of 
mercury, forming an acetate of mercury : 
This is the bafe of Keyfer's pills. 

The boracic acid unites to mercury — If a 
folution of borax be added to mercurial 
water, a yellow precipitate is formed, and 
part remains in folution, which may be ob- 
tained by evaporation. 
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Ethiops mineral, or the black oxyde of 
mercury, is formed by triturating 4 parts 
of mercury and 12 of fulphur. If ethiops 
be fublimed, a fulphurated oxyde of mer- 
cury or cinnabar is formed ; which is called 
vermillion by the painters. 

Mercury combines with moll of the me- 
tals, forming amalgams : on this is foun- 
ded the art of gilding, the working of 
mines, &c. 

Mercury is alfo ufed in thermometers, 
barometers, and various chemical experi- 
ments. 



COPPER 



Is a red, elaftic, and fonorous metal, 
naufcous to the tafle, often found native, 
but generally mineralized by fulphur, as in 
copper pyrites ; by the decompofition of 
thefe, the fulphate of copper is formed, 
which is foluble in water, and may be de- 
tected in fome mineral waters, by immerf- 
ing a piece of poliflied iron, on which the 
copper is depofited in a metallic form. 

Sulphuric acid, concentrated, acts on 
copper, with the afliftance of heat ; fulphu- 
reous gas being difengaged, and the ful- 
phate of copper is formed: to which if am- 
moniac be added, the copper is precipitated 
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and immediately rediffolved, a beautiful 
blue colour being produced. This liquor 
is called aqua cceleftis, which by evaporati- 
on leaves cuprum ammoniacum. 

Nitric acid acls violently on copper, ni- 
trous gas and dephlogifticated nitrous air 
being emitted. 

Muriatic acid does not ac~t on copper, 
without the affiftance of heat. 

Acetous acid corrodes copper, forming 
acetate of copper, or verdigris. 

Ens veneris is made by fubliming cop- 
per and fal ammoniac. 

Aojja Sappharina, may be made by 
digefting fal ammoniac and lime-water in 
a copper veffel, or by adding verdigris and 
fal ammoniac to lime-water. 

Copper combines with feveral of the me- 
tals. With arfenic it forms tombac, with 
bifmuth, a reddifh white alloy ; with an- 
timony, a violet alloy ; with zinc, it forms 
Manheim gold ; with lapis calaminaris, 
brafs ; with tin, bronze ; it alfo unites with 
gold, filver, &c. 



IRON 



Is of a greyifh colour : It is the only 
metal that ftrikes fire with quartz, or that 
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is obedient to the magnet. This metal, 
when expofed to heat, becomes oxyded, 
feparates in fcales, and is called finery cin- 
der, which is ftill attraded by the magnet : 
when the oxyde is of a black colour, it is 
called Ethiops martial, or the black oxyde 
of iron : If this black oxyde be urged by 
heat, the crocus martis, or faffron of Mars, 
is formed. 

Iron burns vividly in oxygenous gas. It 
contains carbon and oxygen. 

Steel is formed by depriving iron of its 
oxygen, and combining a greater proportion 
of carbon, by means of heat. 

Caft or pig iron contains more carbon 
than fteel. 

Iron and fteel are fufible, being then called 
caft iron or fteel. 

To convert iron into caft fteel, nothing 
more is neceffary than to fufe it with a fub- 
ftance containing carbon ; as charcoal, pit- 
coal, plumbago, carbonate of lime, &c. about 
1 part of carbon to 90 of iron, is fuflicient 
to make the beft caft fteel. It was former- 
ly made by fufmg fteel of cementation, but 
it is now proved that malleable iron, and 
even iron ore. anfwers the fame purpofe. 

Sir Thomas Frankland afferts, that caft 
fteel and common fteel, or iron, will unite j 
the former in a white, the latter in a wel- 
G2 
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ding heat: But the fact is, that if a white 
heat be given to caft fteel, it is converted 
into iron. From the information of perfons 
of veracity, I am induced to believe, that 
if the two unite, it muft be by giving a 
cherry red to the caft fteel, and a welding 
heat to the iron ; then gently hammering 
them together ; after which they are again 
to be heated cherry red, and hammered 
until they become black. 

Iron combines with fulphur, forming 
martial pyrites, or fulphurets of iron : in 
this manner pyrites are formed in the bow- 
els of the earth. It is by the decompofiticn 
of thefe, that the formation of fulphate of 
iron muft be accounted for. 

Colcothar of vitriol is formed by 
calcining the fulphate of iron, thereby driv- 
ing off the water and acid. 

Ink is made by mixing the fulphate of 
iron and powdered galls in water, the iron 
is precipitated by the gallic acid. 

The common fulphate of iron confifts of 
two falts, the green and red fulphate : the 
former is foluble in alkohol, but the latter 
is not. 

If diluted fulphuric acid be added to iron, 
the water is decompofed ; its oxygen oxydes 
the metal, while its hydrogen is difengaged; 
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and the acid diffolves the oxyde — forming 
fulphate of iron by cryftalization. 

The nitric acid a6ls on iron — If more 
iron be added to a folution already faturat- 
ed, the acid throws down the oxyde, and 
attacks the iron. 

The muriatic acid acts on iron, when di- 
luted, with violence ; producing hydrogen- 
ous gas. 

Prussian blue is formed by diffolving 
iron in the pruffic acid. 

Zwelfer's saffron of mars, is formed 
by detonating equal parts of fteel filings and 
nitre in a crucible. 

Ens martis, flores martiales, or marti- 
al flowers, is formed by fubliming one pound 
of muriate of ammoniac, and one ounce of 
fteel filings. 

Iron diflblved in the acidulous tartrate of 
potalh, forms the foluble martial tartar, or 
aperitive extract of Mars. 

The carbonic, phofphoric, fluoric, acetic, 
and pruflic acids, all unite to iron, forming 
different combinations. 

Iron is found in plants, and in animal 
fluids. 
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LEAD 

Is the fofteft, lead fonorovts, leaft tena- 
cious, leaft elaftic, and one of the heaviell 
and mofc fufible of the metals. It is of a 
blueifh white colour. 

Lead is generally found mineralized with 
fulphur, and is then called galena : if this 
metal be kept in fufion, for fometime, its 
furface is converted into a grey oxyde : this 
oxyde Avhen expofed to a greater heat, be- 
comes yellow, and is called maflicot : If the 
heat be continued, it is changed into a red 
oxyde or minium. This oxyde is 10 per cent 
heavier than the metal ufed. 

If a ftream of frefh air be directed over 
lead in fufion, a fcaly oxyde is obtained cal- 
led litharge. 

The oxydes of lead afford oxygenous gas 
by diftillation. 

The muriatic acid diflblves lead ; this 
muriate of lead, by calcination, affords a 
powder of a yellow colour, called patent 
yellow. This is alfo made by fufing in a 
ftrong heat, an oxyde of lead, and com- 
mon fait. 

The acetic acid, corrodes lead and af- 
fords a white oxyde, known by the name 
of white lead. Cerufe is a mixture of white 
lead and chalk. 
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Sugar of lead, is formed by difiol- 
ving white lead in vinegar, the folution 
being concentrated, forms efflorefcent crys- 
tals. 

If a piece of zinc be fufpended in a folu- 
tion of fugar of lead, the lead is revived, 
and adheres to the furface of the zinc, for- 
ming the leaden tree. 

Goulard's extract, is a folution of 
fugar of lead in vinegar. 

The oxydes of lead, are ufed to render 
oils drying; this is effe&ed by giving out 
their oxygen to the oils. 

If paper be written on with a folution of 
fugar of lead, it will be inviuble, but if ex- 
pofed to fulphurated hydrogen gas, it be- 
comes black. 



TIN 



Is the lighten: and mofl fufible of all the 
metals ; it is foft and of a filver white co- 
lour ; emits a crackling noife when bent, 
which is called the cry of tin : This has 
been attributed to arfenic ; but fome late 
experiments on Malacca, and Banca tin 
have proved the contrary. 

If tin be kept in fufion, and the furface 
expofed to the air ; it is converted into a 
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grey oxyde, which by more heat, becomes 
a white and perfect oxyde, called putty. 

If melted tin, be triturated in a mortar 
till it cools, it is called pulvis ftanni. 

The muriatic acid, diffolves tin. 

The fuming liquor or libavius, is 
made by diftilling an amalgam of tin and 
mercury, and the fame quantity of corro five 
fublimate ; an infipid liquor accompanied 
with white vapours comes over : It is an 
oxygenated muriate of tin. 

Highly concentrated nitric acid, has no 
action on tin, but if diluted, the water is 
immediately decompofed, its oxygen con- 
verts the metal into an oxyde : part of the 
acid feizes this oxyde, and forms with it 
a nitrate of tin ; while the hydrogen of the 
water unites to a part of the azote of the 
acid, and forms ammoniac ; this is feized 
by another portion of the nitric acid, and 
is converted into the nitrate of ammoniac ; 
the laft portion of the nitrogen and oxygen 
of the nitric acid, unite, and form the ni- 
trous gas, and the nitrous oxyde, which are 
given over during the procefs. 

Tin difiblved in the diluted nitric acid, 
is ufed for the compofition of fcarlet dye 
from cochineal. 

Aurum musivum, or Mofaic gold, is 
afulphure of tin, it is formed by amalgama- 
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ting 8 ounces of tin, and mercury; this is 
put in a matrafs with 6 ounces of fulphur, 
and 4 offal ammoniac, which muft be ex- 
pofed to heat: If the heat is fuch as to in- 
flame the mixture, it is fublimedof a dazz- 
ling colour. In this procefs the tin is 
oxyded by the muriatic acid of the fal am- 
moniac : The hydrogen of the water of 
the fal ammoniac, unites with the fulphur, 
forming fulphurated hydrogen gas. The 
muriated oxyde of tin, and mercury, united 
with fulphur, forming cinnabar, alio rifes ; 
the remaining oxyde of tin and fulphur, 
forming the aurum mufivum. 

An amalgam of tin and mercury is ufed 
in making looking-glafles. 

A mixture of 3 parts of tin, 5 of bifmuth, 
and 2 of lead, form an alloy, fufibie at the 
temperature of boiling water. 

An excellent amalgam, for exciting the 
electrical machine, is made by melting to- 
gether 1 part of zinc, 1 of tin and 2 of 
mercury. 

Pewter is a mixture, of tin, lead, and an- 
timony. 

Tin is ufed for tinning copper veffels. 
It is ufed alfo in enamelling, in the com- 
pofition of bronze, &c. 
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ZINC 



Is of a whitifh blue colour ; when heated 
to rednefs, it fublimes in the form of a 
white powder called flowers of zinc, pom- 
pholix, &c. It is an oxyde, and is acted on 
by all the acids. If diluted fulphuric acid 
be ufed, the water is decompofed, its oxy- 
gen oxydes the metal, while the acid dif- 
folves it, forming white vitriol ; and the 
hydrogen efcapes. 

The nitric and muriatic acids act on 
zinc, forming the nitrate ormuriate. 

Zinc combines with molt of the metals, 
with copper it forms tombac, prince's, and 
Pinchbeck's metal, iimilor, &c. 

Lapis caliminaris, is an oxydeof zinc. 



ANTIMONY 

Is a white femi-metal of a brilliant co- 
lour, difficult of fufion ; when melted, it 
fublimes in the form of a white powder, 
called flowers of antimony. 

Antimony is ufually found combined 
with fulphur : The fulphur driven off by 
heat, leaves the metal after fufion in the 
ftate of a rcgulus. By calcination the reg- 
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v.lus is converted into a grey oxyde, which 
being urged by heat, is changed into a red- 
difli femi-tranfparent glafs, called glafs of 
antimony. This mixed with wax, confti- 
tutes the cerated glafs of antimony. 

Kermes mineral, or the fulphurated 
oxvde of antimony, is obtained by boiling 
the ore of antimony in a pure alkaline folu- 
tion ; after which the fluid is filtered, and 
the kermes is precipitated by cooling. It is 
alfo made by digefting pulverized antimo- 
nv in lime-water. The golden fulphure of 
antimony only differs from it in colour. 

If the'fulphuric acid be poured on anti- 
mony, fulphureous gas is obtained, and the 
fulphur fublimes, leaving a metallic oxyde 
with a fulphate of antimony. 

The nitric acid ac"ls on this metal ; the 
oxyde thus prepared, is a true bezoar min- 
eral. 

Muriatic acid long digefted on antimo- 
ny, a£ls partially on it. 

If 2 parts of corrofive fublimate, and 1 
of antimony, be diftilled together, the but- 
ter or fublimed oxymuriate of antimony is 
obtained, which eafily cryftalizes : it is a 
violent cauftic. If water be added to this 
oxymuriate, a powder is precipitated, called 
the powder of algaroth, or mercurius vitae. 
H 



74 

Water acts on this metal, contracting a 
purgative quality. 

Antimonial wine, is prepared by cli- 
gefting the glafs of antimony, or crocus 
metallorum in wine. It is diffolved in pro- 
portion to the acidity of the wine. 

The perpetual pill is antimony caft 
in that fhape ; the gaftric juice acts on it. 

Tartar emetic or the antimoniated 
tartrite of potafh, is formed by the glafs of 
antimony* or the crocus metallorum, and 
the acidulous tartrite of potaih, boiled 
in equal quantities with water ; by filtrati- 
on and evaporation, over a gentle heat, 
cryftals are obtained. 

Diaphoretic antimony is formed by 
detonating equal parts of nitre, and the 
regutus of antimony. 

Crocus metallorum ispi-eparedby de- 
flagrating the fulphure of antimony and ni- 
tre in an ignited crucible. This fulphura- 
ted oxyde of antimony muft be pulverized 
and wafhed. 

James's powder, is a compoution of 
antimony and the phofphate of lime. 
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Antimony unites with feveral of the me- 
tals ; with iron, it is called regulus martialis ; 
with copper, regulus veneris, &c. 



BISMUTH, 

Or tin glafs, is of a white, yellowifh co- 
lour, brittle, and the moft fufible of all the 
femi-metals. 

When fufed, it fublimes in the form of a 
yellow powder, called flowers ofbifmuth; 
which acquire 1 2 per cent in weight. 

Bifmuth is foluble in all the mineral 
acids, from which by the addition of water, 
a white powder falls down called the magif- 
tery ofbifmuth, pearl white, face white, &c. 
it is ufed by the ladies as a pigment for the 
face, but like all metallic pigments, is a bad 
one, being turned black, by fulphurated hy- 
drogen gas. 

The various folutions ofbifmuth in acids, 
conftitute fympathetic ink. 

This femi-metal unites with all the me- 
tals, but difficultly with the other femi-me- 
tals. 

It amalgamates with mercury forming a 
fluid alloy. 

They are frequently mixed by the drug- 
gifts : but the fraud may be detected by dif- 
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folving the mixture in the nitric acid ; the 
magiftery of bifmuth will be produced. 



COBALT 

Is a fe mi-metal, of a grey or whitifh blue 
colour ; it is generally found combined 
■with arfenic ; when cleared from this, it is 
known by the name of zaffer ; this oxyde 
fufed with 3 parts of fund, and 1 of potafli, 
forms a blue glafs, which, when pounded 
and ground in a mill, is called fmalt,the fmeft 
particles walhed off by water, are named 
azure ; it is ufed in the preparation of 
clothes, and laundreffes ufe it as they do 
Pruffian blue. It is ufed in painting on 
porcelain, pottery, &c. This femi-metal is 
foluble in the acids. With muriatic, and 
nitro-muriatic acids it forms a very fingu- 
lar fympathetic ink. 



NICKEL 



Is of a greyifh colour, difficult of fufion, 
foluble in the mineral acids, and generally 
found combined with arfenic and iron. 
The arfenic is feparated by repeated cal- 
cination. . 
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The fulphuric acid diflilled on nickel af- 
fords fulphureous acid ; the refidue com- 
municates a green colourto water. It does 
not amalgamate with mercury. 



MANGANESE 

Is of a blackifh colour, and always found 
in the ftate of an oxyde, more or lefs per- 
fect, from which the metal has been obtain- 
ed by Mr. Ghan. This oxyde affords 
large quantities of oxygenous gas by heat 
only. If 1 part of the oxyde of manganefe 
and 3 of nitre, be -put in a crucible and ex- 
pofed to heat, camelion mineral will be 
formed. Scheele has proved that the afhes 
of vegetables contain manganefe : to this 
the blue colour of calcined potafh has been 
attributed. 

This femi-metal is more fufible than iron. 

The oxyde of manganefe diflilled with 
charcoal affords the carbonic acid, and unites 
eafily by fufion, with all the metals, except 
mercury. The fulphuric acid attacks 
manganefe, and produces hydrogen gas. 

The nitric acid diffolves manganefe with 
effervefcence. 

The muriatic acts on the metal, but 
when digefted on the oxyde, it feizes the 
H 2 
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oxygen, and is converted into the oxygen- 
ated muriatic acid. 

The oxyde of manganefe is ufed to de- 
prive glafs of its green colour ; hence the 
term glafs makers foap. It gives a violet 
colour to glafs and porcelain. 



ARSENIC 



Is generally found in the ftate o£an oxyde, 
it is brittle, white, and foluble in water ; ex- 
haling an odour of garlic, when expofed on 
hot coals. 

By fufion it unites with metals, rendering 
them brittle. 

The oxyde of arfenic united with ful- 
phur forms orpiment or realgar : the only 
difference is in the colour, which only de- 
pends on the degree of heat ufed : They 
-art found native in different parts of the 
world. 

If equal parts of orpiment and corrofiye 
fublimate, be diftilled together, a black li- 
quor comes over, called the fublimed muri- 
ate, or butter of arfenic. 

The arfenical acid is obtained by diftilling 
6 parts of nitric acid, and 1 of.the oxyde 
of arfenic. This acid is obtained in a con- 
crete ftate, but attracts the humidity of the. 
atmofphere. . 
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Arfenic is ufed as a flux in glafs-houfes, 
and is alfo ufed by dyers. Orpiment and 
realgar are much ufed by painters. 



MOLYBDENA 

Has long been, taken for black-lead ore ; 
but is a femi-metal of fome degree of bril- 
liancy : It is compofed of fcaly particles, 
/lightly adhering to each other. 

It is oxydat.ed in a ftrong heat ; the con- 
centrated fulphuric acid diffolves a great 
quantity of if. The molybdic acid is ob- 
tained, in the fame way as the arfeniqal. 

Wolfram, tungstinite, titqnite, syhanitc,, 
or telurite and uranite, are femi-metals, 
of which we know but little more than the 
names, 
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VEGETABLE KINGDOM. 



Vegatables are organized living be- 
ings, endowed with irritability, and proba- 
bly with the power of fenfation. To thefe 
may be added, digeftive and fecreting or- 
gans, with the apparent faculty of loco- 
motion. 

The difference between the vegetable and 
mineral departments, has been fatisfadtorily 
eftablilhed, by philofophers : but the limits 
between the animal and vegetable creation, 
will, perhaps, never be determined. 

Vegetables may be confidered as the low- 
eft order of animated beings : like animals, 
they digeft their food, and propagate their 
fpecies. They will grow and vegetate in 
air, in which animals have perilhed : This 
fa6l evinces that pure air is not neceflary 
to their exiftence. Light is efientially ne- 
cefiary to them ; and they poflefs a tempe- 
rature of their own, at times exceeding 
that of the atmofphere. 

The conftituent principles of vegetables 
are more numerous and complicated than 
thofe of minerals. It is therefore evident, 
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that chemifts mufl have made Iefs progrefs 
in the former, than in the latter. 

Plants are defended with a general co- 
vering, analogous to the fkin of animals ; 
which is divided into three different parts, 
viz. The external, or cuticle ; the cellular 
or true bark, and the cortical, or liber. 

The firft, or cuticle, if detached from the 
bark is again reproduced, adhering more 
clofely to the bark ; forming a cicatrix, fimi- 
lar to what takes place when the epidermis 
of animals has been deftroyed : italfoferves 
to defend the plant from external injuries. 

The fecond, or true bark, is chiefly com- 
pofed of glands and veffels ; and might be 
confidered as the lymphatic fyftem : By 
this, all the fecretions are performed. 

And laftly, the cortical; which appears 
to be a perfect tifiue of veffels, analogous 
in its functions to the fyflem of blood vef- 
fels in animals ; and from which the wood 
is formed. 

The bark is the moft eflential part of the 
vegetable : Some plants conuft merely of 
bark, as the gramina, or grafles. 

Trees have frequently been decayed in- 
ternally, and kept alive by the bark alone. 

The wood is formed of concentric lay- 
ers ; the innermofl are the harden.: the 
external, which are always whiter, are 
called fap. 
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The pith is found in the centre of young 
branches, and difappears as they grow lar- 
ger. Vegetables are furniflied with glands, 
for the purpofes of fecretion. 

The leaves perform an important office 
in the economy of vegetables ; they have 
been compared to the lungs in animals. 

The food of plants appears to be various ; 
as water, carbonic acid, &c. From thefe 
different fubftances, the fap, or blood of the 
plant, is produced, from which the fecreti- 
ons, as gums, refins, mucilages, &c. are 
formed. 

Mucilage is that vifcid fubftance, which 
exifts in feeds ; as in linfeed, he. It is in 
greater quantities in young vegetables ; is 
infipid, inodorous, foluble in water, but not 
in alkohol, and is one of the nutritious 
parts of vegetables. Mucilage is abfolutely 
required for the acetous fermentation. If 
this fubftance be treated with the nitric 
acid, the oxalic will be formed ; and if with 
the muriatic, the citric acid will be pro* 
duced. 

Gums are infpiflated mucus; as the cher- 
ry gum : that exuding from other trees, as 
gum Arabic, gum adragant, &c. They ap- 
pear to confift of oxygen, hydrogen, carbon, 
nitrogen, lime, and the phofphoric acid. 
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Oil is a combuflible fluid, and infoluble 
in water. There are two kinds of oil, the 
fixed and the volatile : the former is com- 
bined with mucilage, and the latter with 
aroma. 

Fixed oils are obtained by expreffion, 
from feeds, &c. they combine with alka- 
lies, forming foap. Fine white foap is 
made from tallow and foda ; and the foft 
foap from whale-oil and potafh. 

Fixed oils are infoluble in alkohol : They 
afford, by diftillation, phlegm, acid, a light 
oil, hydrogen gas, and carbonic acid. 13y 
the combultion of oils, lampblack, or the 
charcoal of oils, is produced. 

Volatile oils are obtained by diflilla- 
tion and expreffion; they are (lightly foluble 
in water, and entirely fo in alkohol and 
acids : they have a greater affinity with 
oxygen, than fixed oils — forming rellns. 

Some of the elTential oils inflame, by the 
addition of the nitric acid. Dr. Mitchill 
has taken notice of this in an elegant man- 
ner, in the following verfes : 

You faw, that time, terrific auger boil, 
When aqua i'ortis met with heated oil ; 
Both vanquifh'd, falling underneath the fhock, 
Expir'd in blaze and fuffocating fmoke ! ! ! 
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Starkey's soap is made by triturating 
10 parts of cauflic alkali, with 8 of the oil 
of turpentine, together, in a hot mortar. 

Resins are oils rendered concrete, by 
the abforption of oxygen : They are inflam- 
mable, infoluble in water, and foluble in 
alkohol. The pureft are, the balm of Mec- 
ca, or Judea, tacamahaca, elimi, fanguis 
draconis, &c. 

Varnish is made by difiblving refin in 
different fubftances. There are three kinds 
of varnifh ; the fat oil, effential oil, and 
fpirit v?rnifh, The fat oil varnifh is refin, 
diffolved in drying oil ; effential oil varnifh 
is a folution of refmin oil of turpentine, &c. 
fpirit varnifh is made by diflolving refin in 
alkohol. Oil of turpentine is generally 
added to fat oil varnifh, to promote its dry- 
ing; and to fpirit varnifli, to prevent its 
cracking. 

The beautiful black varnifh of the Chi- 
nefe is obtained from a tree, by incifions. 

Gum resins feem to confift of an extract- 
ive matter and refin : they are partly foluble 
in water, and in alkohol ; as the frankincenfe, 
fcammony, gum gutta, afia fcetida, he. 

Balsams are refins combined with aro- 
ma ; they contain a principle, which by 



85 

combining with oxygen, forms an acid: 
under this head are placed, benzoin, bal- 
i'am of Tolu, ftorax, &c. 

Gum elastic is obtained from a tree of 
South America, called caoutchouc, by in- 
cifions being made in it. It is applied on 
moulds of clay when foft, and afterwards 
dried. It is infoluble in water or alkohol ; 
and is only diffolved in the nitric ether. 

Camphor is a gum refin, obtained from 
a fpecies of laurel — the laurus camphora. 
It grows in China and Japan. Camphor 
may be obtained, in fmall quantities, from 
thyme, fage, rofemary, faffafras, &c. The 
roots are generally ufed, from which the 
camphor is obtained by diftillation. This 
is called crude camphor; which muft be 
purified by fublimation. 

The relin poffeffes the greateft virtue, 
and is taken up by alkohol. 

Fecula of vegetables appears to be mu- 
cilage fomewhat changed ; it is infoluble in 
cold water, but when diffolved by hot wa- 
ter, it refembles mucilage : Leguminous 
vegetables contain the moil of it. It is 
obtained by bruifmg the plant in water : by 
this procefs, the fecula will be depofitcd. 
I 
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In this manner is prepared ftarch, caffava, 
falep, indigo, fago, &c. 

Vegetable gluten, or the materia 
vegeto-animalis, having fome of the pro- 
perties of animal fubftanccs, is obtained 
from wheat, barky, he. by making a pane 
\yith the powder, and warning the fecula 
from it. This fubftance exifts alfo in opi- 
um : it is infoluble in water : in the fire it 
burns like an animal fubftance, and feems 
to confift of carbon, hydrogen, nitrogen, 
oxygen, and phofphorus. 

Fatiina, or flour, is compofed of three 
principles: of fecula, or ftarch; materia 
vegeto-animalis, or gluten ; and fugar — 
each of which is capable of a peculiar fer- 
mentation : The fecula undergoes the ace- 
tous ; gluten, the putrefactive ; and the 
faccharine, a vinous fermentation. In the 
riling of bi-ead, thefe three proceffes are 
combined. 

Sugar is a fait, extracted from numerous 
vegetables by a complicated procefs. The 
maple facer saccharimimj beets, parfnips, 
carrots, &c. afford it; but it is obtained 
in general, and in the greateft quantity, from 
the arundo saccharifera, or fugar-cane. 
When purified, it is white, and then called 
loai-lugar ; and fugar-candy, when cryflal- 
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ized. It appears to confifl of oxygen, car- 
bon, and hydrogen. An acid is extracted 
from it. (Sue oxalic acid. ) 

Manna is a fugar, fecreted, by feveral 
vegetables ; as the maple, juniper, fig, &c. 
That of Calabria is the molt efleemed. 

Albumen exifts in vegetables, and is ob- 
tained from cabbages, &c. It refembles 
the ferum of the blood ; coagulating by heat, 
acids, and alkohol, and being foluble in 
cold water. 



VEGETABLE ACIDS 

Are all compofed of carbon, hydrogen, 
and oxygen ; they differ from mineral acids, 
in being more volatile ; and after combuf- 
tion leaving a coaly refidue. 

Citric acid, or acid of lemons, is ob- 
tained by faturating the juice of lemons 
with chalk, which forms a citrate of lime ; 
this muft be warned in warm water, to 
which fulphuric acid is to be added, fuffici- 
ent to faturate the chalk ; after which, be- 
ing boiled and filtered, the fulphate of lime 
remains on the filter ; the liquor is then 
evaporated, and the acid is obtained in 
cryftals. 
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It may alfo be obtained highly concen- 
trated, by expofmg lemons to the froft ; 
the aqueous parts congeal, while the acid 
remains fluid. 

It is one of the ftrongeft of the vegetable 
acids, and a£is on many of the metals. 

Malic acid, is obtained from the 
juice of unripe apples ; by faturating it with 
chalk, and adding a folution of acetite of 
lead ; the acetic acid combines with the 
lime, and the lead with the malic acid, 
which is precipitated; this is to be warned 
in water, and falphuric acid added ; ful- 
phate of lead is formed, and the malic acid 
left pure : It unites with the earths and me- 
tals, forming malates. 

Benzoic acid is formed by boiling to- 
gether 1 part of lime, 4 of benzoin, and 4 of 
water, over a gentle fire ; the acid unites 
with the lime , forming a benzoat of lime, this 
is to be filtered, and muriatic acid added as 
long as a precipitate continues to be formed ; 
this precipitate is the benzoic acid. If dif- 
tilled with the fulphuric acid,"andthe oxyde 
of manganefe, it is converted into the ace- 
tic acid. Like the former, it unites with 
carthsj alkalies, and metals. 
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Tartarous acid, or acid of tartar, is ob- 
tained from tartar, by diflblvingit in water, 
and faturating it with chalk ; a tartrite of 
lime is precipitated ; to this the fulphuric 
acid muft be added, and the tartarous is 
fet at liberty and is obtained by evaporati- 
on and cry realization. If this acid be boiled 
with the fulphuric, it is converted into the 
acetic acid ; the tafte of this acid is very 
{harp. By the addition of foda, fal rochelle 
or feignette is formed. 

Oxalic acid, or acid of fugar; is gen- 
erally obtained from the fait of forrel, which 
is the juice of the oxalis acetofella. 

It may be obtained by treating 1 ounce 
of loaf-fugar, with 4 ounces of nitric acid ; 
a low degree of heat is then to be applied, 
until nitrous gas ceafes to come over, the 
heat is then to be increafed and the liquor 
evaporated and cryflalized. It is an ex- 
cellent tell for detecting the prcfence of 
lime. 

Camphoric acid, is obtained in the 
fame manner as the oxalic ; it acls on cop- 
per, iron, zinc, arfenic, &c. 

Gallic acid, is obtained from bark, 
roots, &c. or by infufmg nut galls in wa- 
ter, and filtering it ; after ftanding, a pre- 
I 2 
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cipitate is depofited, which, being diflblv- 
ed in boiling water, and evaporated by a 
gentle heat, depofits fine Candy cryflals, 
which conftitutes the gallic acid: It is 
acid and aftringent to the tafte. It effer- 
vefces with alkalies, and reddens litmus. 
It precipitates feveral of the metals : Iron 
of a black ; lead, of a white ; copper, of a 
brown ; filver, of a grey ; and mercury of 
an orange yellow colour. 

Tannin is that principle which com- 
bines with the gelatinous parts of animals, 
in the procefs of tanning : It is found in 
the bark and ligneous part of vegetables, 
generally accompanying the gallic acid. 

Subirec acid, or acid of cork, is bit- 
ter and pungent, and if expofed to the air, 
affumes a brownifh colour : It unites with 
lime, potaih, magnefia, alumine, &c. 

EMPYREUMATIC ACIDS. 

Thefe acids are three in number. 

Pyro-tartarous acid, is obtained, by 
diflilling dry tartar. Its combinations are 
called pyro-tartrites. 

Pyro-mucus acid, is obtained by dif- 
tilling faccharine, gummy, or farinaceous 
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mucilages : It communicates a reddifh co- 
lour to the fkin, diflblves iron, tin, and cop- 
per ; corrodes lead, &c. 

Pyro-lignous acid, is obtained by 
diftilling wood : hard wood, as beech, &c. 
affords the largeft quantities : It reddens 
the blue vegetable colours, does not preci- 
pitate iron ; unites with alkalies and earths : 
Its action on metals is fimilar to the acetous 
acid. 



VEGETABLE FERMENTATION 

Never takes place, without the prefence 
of oxygen ; It is afforded by the atmof- 
phere, or the decompofition of water. In 
this procefs heat is generated. 

Fermentation is of three kinds, the ace- 
tous, the vinous, and the putrefactive. If 
mucilage is abundant, the acetous takes 
place — if fugar abounds, it is termed vin- 
ous ; and if gluten predominates, the putre- 
factive fermentation refults. 

Acetous fermentation : for this pro- 
cefs, it is neceffary that oxygen, a certain 
degree of heat, and mucilage be prefent. 
When fermentation commences, the mafs 
or liquid, becomes warm, and turbid at- 
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mofpheric air is abforbed, and a fedimcnt 
falls to the bottom: the liquor then be- 
comes clear, emits a lively fmell, and is 
acid to the tafte. 

If wine, beer, or cider, are fuffered to 
ferment too long ; or too much heat be ap- 
plied, it pafles from the vinous, to the ace- 
tous fermentation, forming vinegar. Spi- 
rit of wine, mucilage, and air, are required 
in the formation of vinegar. 

Vinegar thus obtained, is concentrated 
by diftillation, and is then called acetous 
acid. 

The combination of this acid with pot- 
am, forms the acetite of potam, or terra 
foliata tartari ; with foda, an acetite of 
foda ; with ammoniac, fpiritus mindereri. 

The oxygenated acetous acid, radical 
vinegar, or acetic acid, is formed by com- 
bining a large dofe of oxygen with the ace- 
tous. For this purpofe, it is diftilled with 
the metallic oxydes, or by the fulphuric 
acid, and the acetite of foda. 

This acid forms falts denominated ace- 
tates ; differing from thofe made by the 
acetous acid. 

The acetic acid, is acrid and volatile, 
forming ether with alkohol. 

It may be procured as ftrong as the ful- 
phuric acid. 

Combined, with the fulphate of potafh 
it forms the fait of vinegar. 
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Vinous fermentation, is that by which 
wine, beer, cider, &c. are obtained; no 
fubftances but thofe containing a faccharme 
matter, are capable of this fermentation. 

By mixing water and fugar, a rum, or 
taflia is obtained. 

In making wine,the ripe grapes are prei- 
fed, and the juice received m proper vei- 
feis, in which the fermentation is fuffered 
to advance— after a few hours, a motion 
is perceived in the liquor, which gradually 
incrcafes ; heat is developed, and the vo- 
lume of the fluid is augmented, becoming 
oily and turbid, attended with the difcn- 
gagemcnt of carbonic acid : after fome days, 
the motion fubfidcs ; the bulk decreafes, 
the liquor becomes clearer, has an agreea- 
ble odour, is lefs faccharine, and has ac- 
quired a reddifli colour, if made of the red 
grape. This is owing to the fpirit diflolv- 
ing the colouring matter of the pellicle. 
The liquor is now decanted and put into 
calks, where it undergoes a fecond fermen- 
tation : if this bapf evented, the wine will 
be brilk, as the brifo champaigne, &c. du- 
ring the procefs, a fubftance is depofited, 
on the fides of the veffel, called crude tar- 
tar. It is purified by warning, and boiling 
it with clay ; which when evaporated, and 
cryftalized, is called cream of tartar, or the 
acidulous tartrite of potafli : fome wines af- 
ford more than others, and the tartar of 
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red wines poffeffes the colour of them. Its 
tafte is acid and vinous. 

Cider, by a fimilar procefs, is obtained 
from the juice of apples ; this liquor affords 
by diftillation, the fame product as wine, 
namely, brandy : Brandy, when obtained 
in this way, has, a difagreeable tafte and 
fmell, owing to the cider containing a great 
quantity of mucilage, which is altered by 
heat in this procefs. 

Perry is obtained from pears. 
Cherries afford a tolerable good wine. 

Beer is made from certain grains ; as 
wheat, barley, oats, he. Thefe are moif- 
tened, and fuffered to germinate to a cer- 
tain degree, which is flopped by torrefying 
them : the germination and drying of the 
grains, deftroy the gluten , it is then ground 
into a coarfe meal, and is called malt ; on 
this, warm water is poured, which diffolves 
the fugar and mucilage : In this ftate, it 
is called wort. It is then boiled with a 
quantity of hops, for the purpofe of obtain- 
ing the bitter principle of that vegetable. 
It is now fuffered to cool, and a quantity of 
recent yeafl added : this foon excites the 
vinous fermentation, which is prevented 
from going too far, by putting it in cafks, 
where it throws off a frothy fcum. The 
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colour of the beer is owing to the degree of 
heat applied in drying the malt ; when 
gently heated, pale beer is obtained. 

Brandy is ufually procured from wine, 
by dihillation. 

Rum, from fugar, or the juice of the fu- 
gar-cane. 

Whiskey, or malt fpirit,from the differ- 
cnt grains. 

Koumiss of the Tartars, is obtained from 
milk, which has firft gone through the 
acetous, and afterwards the vinous fermen- 
tation. 

In the vinous fermentation, at the com- 
mencement of the intefline motion, atmof- 
pheric air is abforbed ; this air, as well as 
the water of the mafs is decompofed ; a por- 
tion of the oxygen unites with the carbon 
of the faccharine principle, and flies off in 
the form of carbonic acid : while the hydro- 
gen of the water unites with the remainder 
of the carbon, and forms alkohol. 

Alkohol is an ihflamable and volatile 
fluid, compofed of hydrogen and carbon. 
It is purified by the addition of cauftic pot- 
afh ; which combines with the water of the 
alkohol : a fmall quantity of the potafh is 
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diffolved; this is proved by diftilling it: 
Ammoniac will be produced in confequence 
of the hydrogen of the alkohol uniting with 
the nitrogen of the alkali. By burning 1 
pound of alkohol, Mr. Lavoifier obtained 
18 ounces of water. 

Alkohol is the true folvent of re fins, ef- 
fential oils, foap, &c. 

Off A alba helmontii is formed by 
mixing equal parts of alkohol and carbonate 
of ammoniac ; the two inftantaneoufiy unite, 
in a folid form. To fucceed in this expe- 
riment, the veffel lhould be colder than the 
furrounding air : By rubbing the veffel with 
the hand, it becomes again fluid — This is 
called the liquefaction of the blood of St. Ja- 
nuarius ! This pretended miracle is annu- 
ally exhibited in Naples ; cochineal is there 
added to give it a red colour. 

Ether is oxygenated alkohol; if the 
oxygenated muriatic acid be paffed through 
alkohol, it will be converted into ether, 
and the acid changed into the common 
muriatic. . . , 

It is commonly obtained by diftilling 
equal parts of alkohol and fulphuric or 
nitric acids : the carbon of the alkohol unites 
with the oxygen of the acid, and comes 
over in the 'form of ether. If fulphuric 
©cid be digefted upon ether, it is, after 
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fome time, converted into an ethereal oil, 
or fweet oil of wine. Muriatic ether is 
made by diftilling a mixture of alkohol, 
muriatic acid, and the black oxyde of man- 
ganefe together. 

Ether is the lighteft and mod volatile of 
all fluids ; infoluble in water ; burns with 
a white flame ; has a ftrong, agreeable, and 
penetrating odour. 

Vegetable putrefaction takes place 
whenever vegetables, impregnated with 
their juices, are heaped together, and ex- 
pofed to the air : the mafs foon fwells ; be- 
comes heated; and hydrogen, azote, car- 
bonic acid, with ammoniacal, fulphurated, 
and phofphorated hydrogen gaffes are given 
out. After this, the mafs diminifhes, and 
is reduced or refolved into a brown mold, 
forming an excellent manure. 

It appears that a gas may be formed by 
vegetable putrefaction, deleterious to ani- 
mals, by producing malignant fevers. 



ART OF DYING 

Confifts in fixing the colouring principle 
of one body upon another. No procefs 
requires more chemical knowledge than 
K 



this. We mud in the firft place confider 
the manner in which colours are formed ; 
the combination of colours, and the beft 
means of extracting and obtaining them ; 
and laftly, the method of applying and ren- 
dering them permanent. All bodies in na- 
ture poffefs the property of absorbing or 
reflecting the rays of light, thereby form- 
ing the various fhades. 

The art of dying, therefore, conflfls in 
changing the furface of one body by means 
of another ; fo that they will both reflect 
the rays of light alike. 

The colouring principle in vegetables 
exifts in four different Hates : with gum, 
extract, refin, or with fecula — from Avhich 
it is extracted by chemical proceffes. When 
combined with gum and extract, water is 
fuificient to extract it : Spirit of wine dif- 
folves it, when combined with refm : when 
it exifts with fecula, an alkaline folution, or 
folution of lime, diffolves it: from which 
combinations they are precipitated by the 
addition of an acid, on thofe fubftances 
which are to be dyed. When the colour is 
of the nature of a gum, and foluble in wa- 
ter, it is neceffary, in order to fix them 
upon fluffs, that they be immerfed in a li- 
quor, called a mordant. Thefe are various ; 
as, the acidulous tartrite ofpotafh, fulphate 
of alumine, of iron, of copper, of zinc, he. 
the nitro and oxygenated muriatic acids, 
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tin, &c. Thefe are calculated to prevent 
the colours from being wafhed out. It is 
requifite that the mordant have a certain 
relation with the ftuff and the colour. Tin 
is the mordant for fcarlet, but will not give 
that colour to filk ; and gives no colour at 
all to cotton. 

Indigo, turnfole, rocou, &c. are foluble 
in alkalies and lime. 

Indigo is fometimes diffolved in the vitri- 
olic acid. 

Stuffs to be coloured, are previoufly im- 
pregnated with a folution of alum, and then 
dipped in the colouring matter, which ren- 
ders the blue colour permanent. 

Before the application of the colouring 
principle, it is requifite to prepare the 
ftuffs, by wafliing and boiling them in an 
alkaline folution. The oxygenated muria- 
tic acid is alfo ufed for this purpofe. 

Turnsole is made from a kind of mofs, 
by putrefaction. 

Indigo is obtained from a plant, by bruif- 
ing it in water ; by fermentation the colour- 
ing principle, or fecula, is depofited on the 
bottom. 

Woad is obtained in a fimilar way. 
Sap colours, are extracts of plants. 
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Alkalies exift in vegetables, they arc 
obtained, by lixiviation, from the afhes. 

Plants near the fea-fhore, afford foda ; 
others potaih ; and fome, ammoniac ; as 
the horfe-radifh, muftard, &c. 

Pollen, or prolific powder of vegetables, 
is of the nature of a relin : it is inflammable, 
foluble in alkohol, and has a peculiar fmell. 

Wax is a folid oil. It appears that wax 
and the fecundating powder are nearly 
alike. 

Honey, or nectar, is obtained from cer- 
tain flowers, by bees ; it often retains a 
noxious property, if obtained from poifon- 
ous vegetables. It appears to be a folution 
• of fugar in mucilage. 

Aroma, or the fragrant principle of ve- 
getables, exifts only in thofe containing an 
eflential or volatile oil. 

Charcoal, or the oxyde of carbon, is 
obtained from vegetables, by the procefs of 
charring or burning wood, without the free 
accefs of air. It is a black, fonorous, and 
brittle fubftance, infoluble in water, &c. 
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Sulphur, iron, gold, manganese, lime, 
alumine, andsilex, are all contained in ve- 
getables. 

Opium is obtained from a fpecies of pop- 
py (the papaver somniferum ;) it grows in 
Perfia and Afia minor : it is extracted from 
the heads of the plants, by incifions made 
into them : the nrft fluid is collected, and 
affords the pureft opium ; but this is never 
exported from the country : that which we 
get, is procured by exprefiion ; it is then 
infpiflated, and wrapped up in its own 
leaves. From fome late experiments it 
appears to confift of a gum, arefin, a fecula, 
and a materia vegeto-animalis, or gluten 
farinas. 
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ANIMAL KINGDOM. 



The conftituent radical principles of ani- 
mals, are but few; as, carbon, hydrogen, 
nitrogen, oxygen, lime, and phofphorus. 

Blood, when firft drawn, is an homoge- 
nous fluid ; but foon feparates into two dif- 
tincl: parts: — ferum, and craffamentum. 
The ferum fwims on the top, and the craf- 
famentum is compofed of coagulable lymph 
and red globules. 

Serum is flightly faline ; it coagulates at 
a moderate degree of heat ; alfo, by alko- 
hol and the acids. It yields, by diftillation, 
phlegm, carbonate of ammoniac, and a foe- 
tid blackifh oil; the alhes of the refidue 
afford muriate and carbonate of foda, with 
the phofphate of lime. 

The coagulable lymph of the blood 
may be obtained by putting a rough piece 
of wood in blood, when warm, and ftirring 
it round ; on which the coagulable lymph is 
collected : It is then to be waihed in water, 
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and it prefents a fibrous texture, has no 
fmell, is infipid, and eafily putrefies. 

Red globules contain a large quantity 
of iron : If dried blood be burned, an oxyde 
of iron is obtained, obedient to the magnet. 

Gastric juice is fecreted from the fto- 
mach : by this the food is difiblved. It yields 
in dittillation, phofphates, water, and gela- 
tin. 

Pancreatic juice, and saliva, appear 
to be nearly the fame. 

Milk is fecreted by that order of ani- 
mals called mamalia : It is a white, fweet, 
and oily fluid ; when expbfed to the air, 
cream is obferved on its furface : In a fhort 
time it becomes four and feparates into two 
diftincl parts — coagulum and whey. 

Serum lActis or whey, may, by feve- 
ral proceffes, be made to pafs into the vin- 
ous fermentation, and affords alkohol, vin- 
egar, &c. 

Coagulum contains two fubftances — 
cheefe and butter; cheefe is obtained by 
fuffering it to undergo the putrefactive fer- 
mentation. It is then dried, and acquires 
a proper confiftence* 
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Butter is produced from the cream, by 
agitating it : The remainder is called but- 
ter-milk. Butter, by diftillation, yields 
water, the febacic acid, and a coloured oil. 

Lactic acid or acid of milk ; by evap- 
orating four milk, then adding lime water 
to the refidue, a precipitate is obtained; 
and the lime combines with the acid : The 
oxalic acid, is then added, which combines 
with the lime, forming an oxalate of lime, 
which is infoluble ; and the acid remains 
in the fluid ; this is evaporated to the con- 
fiftence of an extract, to which alkohol 
muft be added; this combines with the 
acid ; it is then filtered, and the lactic acid 
is obtained by diftillation.— This acid, 
unites with earths, alkalies, and metals. 

Sugar of milk is obtained by evapora- 
ting whey to the confiftence of honey. It 
is then dried in the fun, afterwards warned 
and diffolved in water, and fuffered to cryf- 

talize. It has all the appearances of fu- 

gar : by the nitric acid, it is converted into 
the oxalic. 

Saccholactic acid, is obtained in the 
procefs of making oxalic acid, from fugar 
of milk ; it is foluble in fpirit, but not in wa- 
ter ; iscombuftible, but leaves no refidue, 
four to the tafte, and reufifens litmus. 
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Fat is a condenfed oil, confifting of car- 
bon, hydrogen, and the febacic acid. It 
is generally white, or yellowifh ; and is 
obtained pure, by boilving it in water. 
It has more confidence in fome animals 
than others. It has all the characters of 
oil, being inflammable, forming foap, &c. 

Sebacic acid, or acid of fat is obtained 
by diftilling fat, on the water bath, or with 
a low degree of heat. It is alfo obtained 
bydiftillation from fpermaceti. 

It appears to exift ready formed in fat, 
and unites with metals earths, &c. 

Bile is a fluid fecreted by the liver, it is 
of the confiftence of an oil, of a greenifh 
colour, intenfely bitter, and forms a froth 
by agitation, like a folution of foap. It has 
been fuppofed to be faponaceous, but this 
is denied by my ingenious friend Dr. Roe- 
buck, in his inaugural differtation printed 
at Philadelphia in 1801. By diftillation 
it affords a water or phlegm, impregnated 
with a fpiritus rector or aroma, and a quan- 
tity of fixed oil. The refidue contains the 
phofphates and muriates of lime and foda. 
Iron has been fuppofed to exift in the bile, 
but fome late experiments render this 
doubtful. 
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Gelatin, or jelly, is obtained, by boiling 
animal fubftances, fuch as bones, cartilages, 
tendons, fkin, &c. It is infipid, inodorous, 
foluble in water, but not in alkohol : It 
foon putrefies, giving out hydrogen, azote, 
and carbonic acid : It is alfo foluble in 
acids, and alkalies ; with nitric acid, it af- 
fords nitrogen gas : This fubftance made 
into cakes and dried, forms the portable 
foup : In a] fimilar manner glue is obtain- 
ed. The ftrongefl glue is obtained from 
the fkins of old animals. 

Gelatin by diftillation, affords a phlegm, 
with additional heat, it becomes black, 
fwells up and emits ailrong fmell ; an alka- 
line phlegm, empyreumatic oil, and carbo- 
nate of ammoniac, then come over : The 
refidue affords muriate of foda, and phof- 
phate of lime. 

Tke muscular parts of animals yield 
by diftillation an alkaline phlegm, which 
foon putrifies, empyreumatic oil and car- 
bonate of ammoniac. From the refidue, 
fixed alkali, and muriate of potafli are 
obtained. By the adddition of the nitric 
acid, much nitrogen comes over. It alfo 
affords oxalic and malic acids, when treated 
with the nitric. 

The mufcular parts ofanimals when bu- 
ried for a certain tiffeB^mder ground ; 
afford a fubftance, fimn^rto fpermaceti. 
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Urine, is a fluid fecreted from the blood 
by the kidneys : It is faline to the tafte, of 
a pale yellow colour, and has a peculiar 
fmell when frefh ; which however is foon 
loft, and the fmell of ammoniac is then 
perceptible : This ammoniacal odour is 
fucceeded by one of a very fcetid and of- 
fenfive nature. 

Urine when recent, contains phofphoric 
acid in excefs, holding a quantity of lime 
in folution. The urine of animals feeding 
on vegetables, does not contain this acid. 
Frefh urine, contains no lefs than 11 ingre- 
dients viz. urec, the radical or ipecific mat- 
ter of urine ; fulphate of lime, of magne- 
fia, of foda, and of ammoniac ; muriate of 
foda, and of ammoniac ; albumen, gelatin ; 
lithic and benzoic acids. 

If urine be fuffered to undergo the putre- 
factive fermentation, fome of thefe princi- 
ples are changed, and new ones formed : 
the cryftals of the muriate of ammoniac, and 
foda are altered, and the following fubftan- 
ces are generated : Phofphate, urate, and 
carbonate of ammoniac ; ammoniaco-mag- 
nefian, phofphate, and ammoniac, united 
with the acetous and benzoic acids. 

Calculus or urine, is a concrete fait, 
foluble in boilinjM^Uer ; which depoiks 
crvftals, by cooli^^thefe cryftals confti- 



tute the lithic acid. This acid is alfo ob- 
tained by dry diflillation, being called the 
fublimate of Scheele. It may alfo be pro- 
cured by adding the nitric and muriatic 
acids to frefh-made urine; reddifh fmall 
cryftals, are precipitated : This acid is in- 
fipid and inodorous, changes blue vegeta- 
ble colours, and is foluble in cauftic alkali. 

The fulphuric and nitric acids, act on 
calculus, but the muriatic acid does not. 

It is always diflblved by the cauftic alka- 
lies, and precipitated by the acids. 

A fmall quantity of lime, ammoniac, and 
animal matter is found in its compofition. 

Prussic acid, is that fubftance which 
gives the colour to pruffian blue. 

To obtain pruffian blue, animal fubftan- 
ces, as horns, hoofs, dried blood, &c. are 
expofed to a red heat, with a quantity of 
alkali : In this procefs, the alkali unites 
with the pruffic acid, of the animal fubftance, 
forming pruffian alkali. This alkali has 
the property of precipitating all the metals, 
from their folutions — the alkali unites 
with the acid, which holds the metal in 
folution, while the pruffic acid unites to 
the oxyde, giving it a peculiar colour : 
Iron, blue ; conftituting pruffian blue, or 
pruffiate of iron: Gold, yellow: Lead, 
white : Copper, browr^J^c. 
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Prufliate of lime or of potafli, are made 
by digefting pruflian blue with lime, or pot- 
afli : thefe are good tefts for detecting the 
prefence of iron. 

Mucus of the nofe, is a peculiar mucil* 
age, containing muriate of foda, phofphate 
of lime, and foda, in a pure flate. 

Saliva, is a fluid fecre.ted by glands, 
fituated in or about the mouth. It is more 
fluid than mucus, and contains the fame 
ialine principles* 

The phofphate of lime from the faliva, 
is frequently depofited upon the teeth, and 
is then called tartar: Similar concretions 
have been noticed, in the du<Sts of the fali- 
vary glands. 

Tears are fecreted by the lachrymal 
glands. The conflituent principles are the 
fame as faliva. 

Synovia i« a glutinous fubflance, found 
in moveable articulations: It confifts of 
water, carbonate, and muriate of foda, 
with the phofphate of lime. 

Semen, confifts of the following princi- 
ples, water, mucilage, phofphate, and mu- 
riate of foda and of lime, and cauftic foda. 
L 
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Sweat is generally of an acid nature, 
and probably contains the phofphoric. 

Liquor amnii, is compofed of albu- 
men, muriate of foda, pure foda, phof- 
phate of lime, and water. 

Pus, is a fubftance fecreted by the ar- 
teries, when frefli it does not appear to dif- 
fer much from mucus ; but undergoes the 
acid fermentation, while mucus becomes 
putrid. Some perfons have pretended that 
they have difcovered a peculiar acid in pus. 

Bones are Compofed of jelly, oil, lime, 
and phofphorus. By diftillation, volatile 
alkali, Dipple's empyreumatic oil, hydro- 
gen, and carbonic acid are obtained. The 
refidue is called ivory black, by the painters. 

Enamel of the teeth is the hardeft 
part of the animal. It is foluble in the ni- 
tric acid : this liquor faturated with the 
carbonate of ammoniac, affords a precipi- 
tate, which is the phofphate of lime. The 
phofphoric acid, after being difengaged by 
the nitric, exifted in the liquor and feized 
the lime, while the carbonic acid was dif- 
ftpated. It is alfo foluble in the muriatic 
acid, without the application of heat. 

Zoonic acid is lately found to exift in 
and is to be obtained from animal fub- 
ftances by diftillation. 
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Formic acid or acid of ants, is procu- 
red in large quantity, by diftilling the ani- 
mals. It is Ibluble in alkohol, and unites 
with moft of the metals. 

Animal putrefaction, for this procefs 
air, heat, and water, are required ; the an- 
imal fubftance, firft acquires a faint and 
difagreeable fmell, its texture becomes re- 
laxed ; its colour, changes to a blue, then 
green, and becomes loiter, more foetid, 
and aflumes a brown colour ; next a putrid 
odour manifefts itfelf, mixed with that of 
ammoniac : It lofes its confiftence ; the car- 
bonated phofphorated hydrogen, together 
with carbonic acid are feparated : It is now 
changed into a black fcetid mafs, which 
forms a good manure, when mixed with 
mould. 

In the procefs of animal decomposition, 
the nitric acid is generated by the union of 
the oxygen of the atmofphere, with a part 
of the nitrogen, of the animal fubftance ; 
while the hydrogen of the animal fluid, 
combining with another portion of the ni- 
trogen, forms ammoniac ; a portion of the 
oxygen, unites with the carbon of the flefh, 
and forms the carbonic acid, which with a 
part of the hydrogen, holding phofphorus 
in folution, are difengaged. 
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MINERAL WATERS. 

They are fo termed from their contain- 
ing mineral fubftances in folution. They 
may be divided into four claries — acidulous, 
saline, sulphureous, and metallic. 

Acidulous waters, have a fharp pen- 
etrating tafte, boil with facility ; emit 
bubbles by agitation, precipitate lime-wa- 
ter, and* change blue vegetable colours red. 
Carbonic acid is generally contained in 
thefe waters — The fulphuric acid fome- 
times exifts in them. 

S aline waters are characterized by a fa- 
line tafte ; they hold in folution fulphate and 
muriate offoda, muriate, carbonate, and ni- 
trate of pOtafh ; but moft commonly fulphate, 
muriate and carbonate of lime ; fulphate, 
and muriate of magnefia, and of alumine. 

Sulphureous waters have in general 
a difagreeable fmell, refembling that of 
rotten eggs; owing to a quantity of hepat- 
ic gas held in folution, and which is eafily 
difengaged: but the hepar fulphuris is 
containd in water, as well as the fulphura- 
ted hydrogen, or hepatic gas. 

Metallic waters, are the moft gen- 
eral, they commonly contain iron, and are 
then aftringent to the tafte. The ful- 
phates of copper, iron, and zinc are occafi- 
onally detected, and fom.etim.es arfenic. 
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For detecting the ingredients of thefe wa- 
ters, three procefles have been inftituted, 
viz. Evaporation, diftillation, and the 
action of chemical reagents. By evapora- 
tion alone, the proportions of the ingredi- 
ents are ascertained. The elaflic fluids, by 
diftillation, and by reagents, acids, earths &c. 

In Acidulous Waters, 
The carbonic acid is detected by lime- 
water ; a white precipitate is formed which 
is the carbonate of lime. The cauftic vo- 
latile alkali, is depofited in the ftate of a 
carbonate of ammoniac. 

Sulphuric acid is detected by the muri- 
ate of barytes. 

In Saline waters, 

Muriate of foda, is detected by the ni- 
trate of mercury. 

When the nitrate of filver is ufed, the mu- 
riate of filver, or luna cornea, is precipitated. 
By the oxalic acid, calcareous falts are de- 
tected ; an infoluble oxalate being formed. 

Corrofive fublimate precipitates pure lime 
in the form of a yellow powder: cauftic pot- 
afh detects magnefia, with which it forms a 
white fleaky precipitate. The falts with a 
bafe of alumine are detected by the alkalie*. 

Sulphureous Waters. 
Waters which contain fulphurated hydro- 
gen, have their courfes marked, by the de- 
pofition of fulphur. This is owing to the 
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hydrogen, which holds the fulphur in folu- 
tion, forming water on coming in contact 
with the oxygenous portion of the atmof- 
phere ; and the fulphur is precipitated. 

The fulphur of hepatic gas, may be pre- 
cipitated by very ftrong nitric acid. Arfe- 
nic alfo detects the fulphur, and the ace- 
tite of lead forms a brownifh precipitate. 

In Metallic Waters, 

The gallic acid ftrikes a black colour 
with the iron in the water ; the prufliate of 
potafhand lime produces a blue one. When 
the carbonic acid holds iron in folution in 
mineral waters ; it may be driven off, by 
boiling, and the iron falls to the bottom, 
in the ftate of an oxyde. 

Sulphate of copper is detected by the 
volatile alkali, forming the cuprum ammo- 
niacum. By immersing a piece of polifh-.. 
ed iron in it, the acid unites to the iron 
and the copper is precipitated on it. 

Arfenic is detected by adding the cu- 
prum ammoniacum, forming a greenifh 
yellow precipitate, cr by evaporating the 
water, and expofmg the refidue on burning 
coals, the fmell of garlic will be evident. 

The refiduum of evaporation, may alfo 
be placed between two pieces of copper, and 
expofed to heat : the furface of the copper 
will become white. 

FINIS. 
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